DIALOG (R) File 351:Derwent WPI 

(c) 2003 Thomson Derwent. All rts . reserv. 



010466743 

WPI Acc No: 1995-368062/199548 

XRAM Acc No: C95-160161 

XRPX Acc No: N95-272404 

Electrophotographic light receiving member and method of mfr. - has a 
photoconductive layer of non-mono-crystalline silicon contg. hydrogen and 
opt. halogen to provide controlled light absorption properties and states 
of localisation density. 

Patent Assignee: CANON KK (CANO ) 

Inventor: HITSUISSHI K; KOJIMA S; NIINO H; HITSUISHI K 
Number of Countries: 010 Number of Patents: 008 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 




EP 


679955 


A2 


19951102 


EP 


95106252 


A 


19950426 


199548 


B 


JP 


7295265 


A 


19951110 


JP 


9489055 


A 


19940427 


199603 




JP 


8015882 


A 


19960119 


JP 


95102800 


A 


19950426 


199613 




EP 


679955 


A3 


19961106 


EP 


95106252 


A 


19950426 


199651 




CN 


1120684 


A 


19960417 


CN 


95105042 


A 


19950427 


199745 




SG 


54972 


Al 


19981221 


SG 


95795 


A 


19950701 


199929 


N 


KR 


148452 


Bl 


19981201 


KR 


9510028 


A 


19950427 


200033 




US 


6090513 


A 


20000718 


US 


95429294 


A 


19950425 


200037 












US 


97999839 


A 


19970327 







Priority Applications (No Type Date): JP 9489055 A 19940427; JP 9489052 A 
19940427; JP 9489053 A 19940427; JP 9489054 A 19940427; SG 95795 A 
19950701 

Cited Patents: 2.Jnl.Ref; DE 3211081; DE 3927353; EP 45204; EP 454456; JP 

62083756 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 679955 A2 E 83 G03G-005/082 

Designated States (Regional) : DE FR GB IT NL 
JP 7295265 A 1 G03G-005/08 

JP 8015882 A 49 G03G-005/08 

EP 679955 A3 G03G-005/082 

CN 1120684 A G03G-005/00 
SG 54972 Al G03G-005/082 

KR 148452 Bl G03G-005/06 

US 6090513 A G03G-005/085 Cont of application US 95429294 

Abstract (Basic) : EP 679955 A 

Electrophotographic light receiving member has a conductive support 
and a photo-conductive light receiving layer formed of non-mono Si 
contg. 10-30wt.% H2 and opt. hal . The characteristic energy of 
exponential tail obtd. from absorption spectra at light incident 
portions of the layer is 50-60 meV and the density of states of 
localisation in the layer is 1 x 10 power (14-16) per cc. In an 
embodiment, the temp, dependence of charge performance in the layer is 
within 2V/deg. Pref. the exposure memory is 10V or less and the charge 
potential shift in continuous charging is within 10V. Process for 
forming the member by (glow) discharge CVD is claimed. 

ADVANTAGE - Light receiving member has improved environmental 
stability and exposure memory and has superior potential and imaging 
characteristics . 
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1 

[fcff8l*©«B] 

±\z. ywt- zmfrt LT^ssg^Rtf 
xmmm m-rzxs&m t < t t*r 

*ffl*a***tfc*HT, i3E«tiAUO~3 0lf 
X©#**£*U «3t*mJi©4>&<d: *>#© AJfT 

zuMz&vzyemx*.? \>)vfrc>%t>nzmwM%. 

m<D®&X*)l$-ifiS 0meV£U:6 Ome V&TT 
& D. *0K^**Bfc*»t3>«a^a8ffiS*« 1X10 10 

•■< cm-'fiiJtix i o 16 cm->*mr$>zztz®mt 

[§?#3I3] ffiG%»ttfff C£t*. S*©4> 

BJifcRttfe, ft*. K*, «*©*&< £t>-o«T 

Uft*. 8*. it>--3RtWMn**KHI 
Ib**Jttt»Vb«*»6attn*3C*©*tt<t , b- 

Blkli©*Bi±fc:«frfc. 5^U 3 tr** 30 

WtlAttfl»6A«3HMUI&. Kft*€®©Sffl±K 
KWfc, ft*, tt*. £*©*J>fc<it>— Pftfrt»S/U 
3>*#*ltft#»©«HJit*>6«l*Sn*Ct*» 
tt tr*»#B 1 75M3 ©V»f ftfr 1 3iice«©«?v 

(M&g 6 ] tmmftmnm ommtfi 2o~sonm-c 

1 715 5 ©H-fn«» 1 WcBftOftTOftJI! 

[«#H7] lfflE*ffilB©JBA«*0. 0 1-3|tmT 
& 5 Hi&ft«tr*ll3iSB 4 7JM 6 ©frrTtofrlgC 40 
B«©tt : f¥*fflttS$«». 

[M**8] NB«ffa^BJiJi©JWM«0. 1-5 
tfmTft5Jli*<l«atr«>»*S5 75M7©^rn*» 

[W#3I9] K^*SS©^KiRX^^ h;W>6f» 
6n*S i -H»fS-&fcS i -H*§£©KiRfc:-?3£g 
tt*»0. 1~0. 5-C*4»«9ll»58©^m*>l 
*fcE*©*?S*ffl3fca*«». 

m£Tz\zmvbmzm-rz>7tm<D'j>tj.< t*>--D*stt so 
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z. t mm t-rzmxm 9 ice*©*? ¥*ffl3ts«« 

[M&fll 1] IME31fi««IB*R:ft*. &*. &*© 

i oizmKDmttxmyts&m. 

[»#« 1 2 ] gNB%38Jlft<. f u 3 
SpSJUc&ttfc. ft*, &*. «*©'>&< 

«©*F9»flJK»8»*f. 

m«« 1 3 1 gte*3#JBtf. ->u 3 

tlxft*. &*. «*©^&<t*>—3&tfHJBfWiJB 
lIIbM&*&ttlSVb*)fcS»tfn*7G*©*ft<ife 
— 3*-&tf#iM8fi#*4©«ffi&A!&Ji:JBi. Wtffi& 
AH±l©*W±fc«ttfc, S'U a 

5*53tt*MIJBfc, K*««^©*[B± 
ic&ttfc. ft*. &*. a*©^*<it)— 3**b5/ 

y 3 >*iM*iS&s*m©$®S£*> £flu&3n* c t& 
w«fr*iwffl97i3si i©v»rn*»iaicB«©« 

r*5«*«97>Mi 3©^rn*u^icgB*©m^ 

[»#ai5] fi9E*H»©JHJlW0. 0 1-3 um 

1 «tCffi«©«?WB#g&SBt. 
MMi 1 6 ] ttEttffi£ AfiihJf©Jf AW o . 1 ~ 
SiimTfcSCfcSWffcfcrslMWU 3 75S1 5©V» 

rn*» i mizmmom^Mmyt^mto 

*»»J»*lSJK*fl;UTV»*ll*9!175ai 6©V»m«» 
1 ^lclE«©m^¥«ffl^S$SB». 
t 1 8 ) HEttttX^^Mr-Rtf JWS«««* 

*t^»fi3* z&mmzftifr-oTm&imzMmLT^z 
m*mi 7 izmm<Dm : rifnmx£®mt. 

a^ai 7 cG«©«?9Xffi%s«flm. 

t^W©l¥iffl&l8W] 
[0 0 0 1] 

b-oXs mum, xau rn&fs 

**r*) ©±5a«a»ic»UT«5Ms©**«^ 

[0 0 0 2] 

SNit Ot««S (I.) /*tt ] * 1 S5<. M» 
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3 

set. mm&f\zimTA#\zttLTm&T;8>z>zLts 
C0 0 0 3] n <D&tz&\z&nit&nz*-r%.Mmm 

lc*^b7 ; t;i/7TX->>Jn> (SAT. r a -s 1 : 
Hj fcBEf*) B*tf. *B«r#&BB4, 

2 6 5, 9 9 H»fctt«^JHffl*S*«tttbT©« 

ffl#E«£n-cv>3. 

[0 0 0 4] CCJ:5&a-Sl :HSWt4«f?X 
ffl*S#*4m, -«»fctt. 5 0"C~ 

3 5 O'CICUn^L. Kd««±i:XS««& X/ty* 

VDft. ^9XvCVDJis»©aWttCJ:0a-S t *» 

i BBK&»j^*#tt*«ra&%>©fcUTBBfctt3 
ttTV»*. 

[0 0 0 5] *&. 5£B&B!&$8tg3 0 4 6 5 0 9^fc 
tra-Sl (KT, r a -S 1 : Xj t*E1"*> 3tW 
M§B&ftte*t*Ttt. a - S i fcAoy^B^S 1 753 

4ois : f%^w$-e-scttt<to. imm9bp*<. 

9*ffl3fcS*Btt©3W«BiUTA#fc*B«. 3t* 
[0 0 0 6] #58835 7 - 1 1 5 5 5 6*4NHC 

a. a - s i tt&K?B&3n&%«BB&*'r«x* 

tettBBttBBttfcowTBBSBS&ft. J'U ^ >B 

B»aiXTV»*. Hfc. *BfflHF&ftB4, 6 5 9, 6 

*«3fc{*fcrH>T©tt*#E«Sn, *H#«F&*«B 
4, 7 8 8, 1 2 0^l:lt «BBi:LT. 5"J3>B 
* i«B«*fc 4 1 ~ 7 0R7X«>**fl[?«4Rj£S* 

[0 0 0 7] #H#flF&l8SI4. 4 0 9. 3 1 

H»fctt. #**1 0~4 0B3PX£#U ^KfXX 
^£ WU©2 1 0 0 cm-'t2 0 0 0 c nr' 
*©R<K*»cJtJ9»0. 2~1. 7*C*Sa-Sl:Ht 

BB3ft*a«» sn* c tjwEBsnTu*. 
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[0 0 0 8] #BftSf&«$fl4, 6 0 7, 9 3 6 

*ictt. 7^7r^'>i)3>fi3t# : ©li«fllRi*i±© 

fcftfc, tt^*0iS«©&K« 3 0 75M4 0*CIC«8 
UTB*. Bft. SBJKHE^iH-afcBBBrtfrB* 

fT^dtKio, m&&WT:<o*.fto>W6\z&z$m 

[0 0 0 9] Cft6©ttHSfcJ:D, 

[0 0 10] UfrLfcAtS, a-S i*WHT*J«an 

[0 0 11] W:. «??X£V©ftMR. XSIft. » 

#«b. ®m*m&L-oc>$>e>®zmmT-e±m\z&m 

[0 0 1 2] *UT. «?9XBB©BBftttft±©fc 
ftfc«*BIMIBl*ft**B3HI«. SB2SH, 

V»T'bfl6*K±©H«Wt©fiI±« t *» sn* J: 5 fcft 

[0 0 13] C©«fc5fttt$5iTt;:*5^T. W^Lfcfi£3fc 
8ffifc£D±EBBfc:3V>Tfc*gB©#ttlRl±*t*JB 
3(7 KftoTttSfc**. 3Efc*««B*B«iftR©fil±fcH 
LTtt*a9B#fcttV»*.fcV>. mz7=t)V77 7,->^^ 
>&#£$«#©Sfc*»BBte'N©S]S£l<T, J3ffi 
S*©BfcfcJ;*«*¥»»tt©B»*ifcB»**V»tt 

[0014] fEJktune^oMMmoRFjb© 

fcftlCBE*B£tt£«B4. 6 0 7, 9 3 6^!CE« 

ft© H 9 A t-^-SBBUT«3t»©aBfiB* 4 0 

S9B^=1r^ U 7-<»BBfi*f U 7©£«fciBHUfc«« 
t6©SKfe#tt. ^toU>*B*Btt«»**<» «^B« 
©HB©ffifflBBTTti**!S3t**^rUTVi5± D <b 

*BT©«BI»fctt'<TH9At-^-*e4 O'CSSIC 
BBUTV>SttB-rttBBB*«l 0 0ViS<®TLTL 

[0 0 15] *fc, a*ttB5BSBJBUa:V»BWCft 

so T^rtanfc^^^fertttJ&^BMfcBjefrBBfcRB-r 
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U*>U BttTttBBB-BBaofcwfcBBB 
©&|yraB£Brtm3fc^«fc5t£fcoT£TV>5. 
CO 0 1 6] £<D£5tzVim?mi&ti&*:TZt1gL-%® 

3nBB&CTfr>fc. 

[0 0 17]-*, «*©!&3fc#Ttt, E-lSC;&S£gSi5 
UTBDSgU«^T*£u EBBftK:.}: *&##©#« 

[0 0 1 83 h?— *B»f*fc©fcB«*BB 

***'J — {», MlsI©«^fTS©»B#©BBjW!fcl!© 
BBBKBBJtfc&C*. V>t>B*:*-*haBB©B 

&. 

[0 0 19] *fc, **^'J-BB4:. SB©/hSMb^> 
xans?-w«. £x*ju*-©^&, BBftgB© a? 
(fc«fc£:*Sfl;a«B©&ftT*D. "ttllzttfetZtz 

[0 0 2 0] 3 6fc. ?&l5©«ft#Tttfe»©B»!&>S 

ausftjjtfeu*. c©8*©fc»ic, x¥Bft*ttft 

[0 0 2 1] LfcjSSoT. B?¥*ffl#g£«tf£BH- 
■*-*BK» ±EU&«fc5ftKB^BftSn«.J;5fc« : F 
3*ffl3fcBBB»©BBB. £B©ft;^»»Js£fc£:B£ 
»ttBBa»S©ttA*B*i4:t>lc. a-Si*m*© 

*>©©-«©»ttakA*B*^t35«4a!tsnTw*. 

[0 0 2 2] 

[»B#BBU±5iT*BB] *BWtt. ±&©ri: 
fa-Si T*BSnfc«*©*B*B*«-r*B*B 

■f-&fe©Ta&5. 40 
[0 0 2 3] *BB©£fc«ittH:, BftN. 3tt 
#BBWBtt*»*BB*fcBi^2flC*f*J:fc 
fc<BB«lfc«BftBUT*D, BftBBKBn, B0 
Bb«BfcBUTBSl!ffi««*fi£arWAtt. BSS 

tran. BBBB**H4^4!BB3*vr. xcbbab 

©&$?&. ->U3>B?*«#tl/fc*BBft»»Tr* 
BSn&3tft«B**1-*B?BBB36B««»*Bft 

[0 0 2 4] *5g§8«, BBWfrWIW'eU-tBBL 



&RW8-1 58 82 
4: b&BBBftBBTBBaftfcJfcBBBfcBTSB?' 

¥*ffl^s«s5« ss^-r -s c t * s w t -r «. 

[0 0 2 5] Sfc. *£Bft. B*BB-we^*u-* 
BBU XBAB<n±UTBBABBBBnicAJiS* 
fc, -> 'J 3 >B**BB i lsfe4Ml*Btttt?tt&3n 
fc3fcS*BSB**B?«B3fcaBB8*««-r* c 

[0 0 2 6] Kfc. #58Wtt> S*Btt*BB*B©B 
BBfifcttBU B«fflR*BB«»C|6l±S*fc, ->u 
3 >B? **#fc bfc**B*«»T«BSnfcJtBB 
B ««■* 5 B* BWBfcBBBB SBBT * C t * S » 

[0 0 2 7] 

[BB*B»r»fc»©*Bl #?£$©m^¥«/B#£ 
*«««. «Bft£B#fc, B»Btt£ft#©«B± 
fc, > 'J 3 >KtFSS# t UT*BB*Rtf/*fcK*A 
a y ^B? *d*rt-**BBB»»©3tBBtt*w"r * 
BBB***«JI«*Bfc*il>&< fcfe*T*B*B* 
B*BBB«fcfcv>T. BftBBBtfl 0-3 OB** 
©*B***U B3fe*BB©<Mt<£Wfc©AWT* 
B»fc*W-*3eR«X^^ h.»W»6»5n*»ftM»B 
©BttX*,Mf-j&t5 0meV£U:6 Ome V«TTN& 
0, »-?BXBBBlcB»t«B«EKBBBiB«l x 1 0" 
cm-'Kil X 1 0 16 cm-**ffi-e&Z>Z\tZ®&tT 
■5. 

[0 0 2 8] 

[fPffl] -BWfc. a-Si : H©/X>l**iry7rtfc 
tt, S i - S i B£©Bj6»fc&m:fei'3*<5M , ;i' 

(«) Bttt. s 1 ©**§-&# (y>yy>y#>F) 

Btt^T3««BBCB«C&tfM&nTV>«. 

[0 0 2 9] JL©«fc3fcn>l*¥*!y:/«P©B«Btt© 
ttB*BJtr«3!Ftt4:lxT, Hftfc«Btt£*tt. §B 

«gjiSE^>t&. *BBAfHeB, -fe 

3fcB»BB**BV»SftTH*. "l»T*-«36BBtt [Co 
nstant Photocurrent Method : KB. TCPMj tlgE 
f*] tt. a-Sl : H©B«BffifcB<*^ J vy^ 
#»BX"<* h*ftm«KBBr«*BtbTBBT* 

[0 0 3 0] CPMKJ;oTB€Sn& 
*B«^^h < n^»6*»6n«»*«BB 
^x-f;W ©Bttx*^- (KT. fEuj tBBf 
*) ^B««BBB (KT. TDOSj t«BT*) t 
B3K#Btt t ©*BH SB* ©^# IcB o Tf«fe^l. 
E u RrXD O S *t a - S 1 BJWOBKBtt^t^ B U 
-t«»!4B«lc**Ci:ftBV»«U *BW*BflW 

[0 0 3 1] H7Ab-^-^T«3t^&llDfl*bfci:f 
JCBBB^BT-TSBHtUT. «i®ig$nfe* y U 7 
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mfznz. com, mns^mmr zmz&mzwm 
•r-5 tfc* * u 7\zz>^T\mGM<D&T\z\mt/v£ 
§mifiittoifis m^mzffi&i£fttt* ] )7\±> #e 
mzmmvumzm^mMLT&mmffiztttm-rit 

vU70*ff**rti±***::fcOTMM*tt©ifll±ofc 

[0 0 3 2] 56**U-tt:/9>ir«frWMI 
ft J: -a X± Cfcft* Y U 7*V\' > p * v y yi«JO»tt 

mmzmmz n. ftamjirtfc** y 7**as-r % £ t 

&ft*¥ U 7© 5 %XVMA(3W V1t** U 7*t, 
fc#oT, 3t*1r'J7jO«3t»«JIrtK:ai«-r*Cta 

<. iiaflDa9tfat?*ffr*j:5fc. **u7©*ff 

[0 0 3 3] lft*bT. #fg9J©ri<Eu&tfDO 

en, &**omumb** u 7^ft* v y 7a*nttWfc 

y7©£fTtt##L<e!tS$tt*. *©***. ST^J* 

Jfett*»l*J.tU A-7 h->«t*WK:HJT3J>^»«*© 
[0 0 3 4] SfcKS I -H,»-&tS i -Hifr&tejg 
*3*«&©BrtT?©4r* »J 7©*fftt*^-{k$tl. 

[0 0 3 5] SfctC, ±iS©*^StS«k5CK«-Stl& 40 
*»M©«^*ffl3tS$«*fB. ttfil/fcfflWBjft© 

[0 0 3 6] B3fclr«koT±i;fc^*^y7tt, 

ftf*. *©». ft^y-tt^^Bft^&BftlC 
<fc o T£ C fcft* A- U 7**A > F * y y 

fcjwsn, %mnm\z*>ri)7tfmTzzt\zi: 



&$!¥8- 1 5 8 8 2 

**y7©5^tt*«Jii*3i"8®Lfc*Yy7at, ^@ 
©ffi«f$&sv>li*nmK«ffi«ffitr±£«$?i;:«fco 

y -5-©^iii«!±ic«^4i;s. 
?t, 3t*^y7*^*«Hrtfcae-r*ct^<, 1 
iHi©«^ffeT^ff-r'5<t5(c. +Y'j7©*ffe«5S: 
»usttntf&&fcv>. ^:t, 3t**y7©£j&wfc 

ft C #£ft#ft KttiE3l*«ftff U E?L©^fTtt 
tf&f-lZit^ttmzfrZ 6, -?-©IE?L©£# 
#:©*lRl^©^fTttS±^*^. jt^^y-offiMt 

[0 0 3 7] I/fetfoT, *^©CTi:<Eu&t/DO 

s©mfiw$ft*-ftfc*fiu u^fe-en*w* 

fttffil tC|6j*>o TSUI'S J: 5 fcttftS-tf* utl:<fc 

d, ^®s+vy7©4^»^.en, a**o*iry 

?L©»*#I^IW«^©ifcfTttjWlX*»sn*. 
*©*§&. *re«fflft£$6W*©ffiffiiB««i«-C©fi 

fflJI«*«tt©«ffl»*lCS*T*3fif«tt* t l«II±U A- 
7 h->#»WfcfflTao«HM©*V»*fiIl©H** 

[0 0 3 8] ±S2t&i5?5:«I^StS«t5lCl8lhSn 
&*559i©*?^JMI3fc2$8Mm. ffli2Lfcf6^ji& 
©£T£#i*b*»> tf»T*n>MI«tt, Jt#69, ft* 

[0 0 3 9] $Bftf::<fcoT£t;&ft*Yy7 
», ffiiBbfei^icA^H^^y^rtro^ffi^fi:^©* 

K©ffirt*fRiT©*Yy7©ii)t j ? > -r$*^o 

!W3t*!iB»U-C**©**lry7«»Sj«« 
nfc«^Ctt. ^rA-y7^»i# J ?»-r^85»^i:ft*L,T 

r©/t»fc#enfeHiR*ns^^TL*K E 

V**l««tC*. U&*bT, 3t*Yy7*t3t3f«®« 

K©*jtff-r5±^ic> *^y7©^fftt : &3fe*-r5^ 

[0 0 4 0] L&*^T, *S!W©rt<EuRi;DO 
mzfafr-2TWPTZ>&?lZft1S21iZ>Z.t\z£r)^ fi 

asB*Yy7©4(36*^^.6n. a**o*-vy7**Ji 
fi«PttK»»*n*«^€^s < -rs y 7 

©H»*«l'v©*fftt«««U<8MI«n*. ■€•©•**» 
*?^*fflJtS$fB5*r©ffifflfflS««T©fflffi^tt^fR 
EWC3feil$n, W«»C8fc«3W©H«*n©*4t» 

«r*ct«iT**fc»K. «Tp9*«*a*««©« 



—i5ns— 
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[0 0 4 1] ±KUfc£5fc«j£££:a<fc51::19:f|-£tt 

©£T£&ftLft, &#T«nfc®&«. 
ffiMm MAS. BR&RtfffiffiS&ftttfcS-r. 
[0 04 2] 

[ftttftfttfl BTFfc, *«ft©«T**ffl*S*»W 

£$9§-rs. 01 (a) nmmi (e) «, -wen* 
[0043] hi (a) camMffljawwi 

0 0B, 3tSfF*tffflfcUT©3aflM*:l 0 lOJtfc, it 
g£B 1 0 2 atRtt6*lTV»«. KftgfFS 10 2ii 

Wa-Si (H, X) e*lx**«ttfc*-T«%tt« 

®io3 £=rr s. 

[0 0 4 4] Ell (b) tt. *5EW©S^«ffl3tS$ 

5. 01 (b) l:itff?«fflM§85«10 0li. 
ftg^gWffl t LT©£## 1 0 1 ©±fc. ftg^d 1 
0 2#i8:tt6nTV5£. tt%S«Jfl 0 214. ffl&tfa 

-si (h. x) t*f 1 

-5. 

[0 0 4 5] 01 (c) ft. *f8W©« : P9*ffl316a* 

«. 01 (c) c*ttft?ftXft3K9HM*iooii. 

#g£S&#ffliUT©£}##l 0 1©±K, 3fcg£Sl 
0 2&mi*>?lT^Z. f&#££Jl 1 0 2 ft. 09*.fta 

-si (h, x) &*-r«ft*«tt&*r«ft*Miji i 

0 3£. 7t;P77Xy'Jn>SSIil04i > 7^6 

;u7rxxU3>*m#ttAfflifcs i o 5 &**-r«. 

[0 0 4 6] 0 1 (d) ft, *«9!©«*3§EJMi3fe*ft 

ffi#©£Sl::ffi©Blft££RW-f *fc*©«^«J£0 
T?**. 01 (d) tejRf«?«:*«**e«tt 1 0 0 
ft. 3t5KlF«tfffla:bT03a»*l 0 l©±tc, 

m i o 2**Ri*sftTtr»*. k^s^s i o 2 tt#n*« 

110 3 SrftjfcT* a - S 1 (H, X) ©«ft&£JI 1 
0 6&&tf£«fftfc%J|l 0 7£, 7**7rXi'U3 
>&SM»1 0 4<i:£#-f5. 

[0 0 4 7] *^WfC*5V>TffifflSn5^» 

«ttS»#tbT». MAUAl. Cr, Mo, Au, 
In, Nb, Te. V, Ti, P t, Pd, Fe£©& 
JR. R^rnSO^, flJ^ftXx^X^a^Ptf 6tl 

#U*-#*-K t^D-X7tf-h. # 
u^ntrv>. #U£fls£x;k *'J^l/>. #U7 



(6) &58¥8-1 5 8 8 2 
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[0 0 4 83 *»WC*UT«ffl*n*3dWltl 0 1© 

ft, Braao©«^s*ft#a«»wi o osresuft 
io UTo^atti5«B*ana«#t:tt, 1 o 1 1 L 

CkHfi-C**. U*Uk#6. 0 ltt»J6±R 

[0 0 4 9] ftfcls— «f-#&£©Wfttt*«JflV»T 
fe«J>*T#tt*«lc J;*Bft*A&,fc D«S*afc«HB-r 

s&#i o 1 0%mizmi p>nzwih\t. m^wm 

20 SB4. 6 5 0. 7 3 6*. *Btttt&**4. 6 9 6, 
8 8 4*1, *EM»ttfiftJM. 7 0 5, 7 3 3WICE 

[0 0 5 0] Sfc, V— «f-3tt&if©^»M6SfflV»& 

*»]©»»£ i,T. o i©*®ic«»©»«a 
o i ©«®^«^¥Sffl^s^a5« i o o icg^ans 

ft«a±Dfeft4>>M!]i!bft#U l^fefcEMbtt, 4KR 
©*R«»**fcJ:*"b©T**. SJ$#1 0 lO&ffi 
50 »CRtt6n*«»©»tt*a«*C«fc*IHIi2itt. #fflft 
8f&ffilfS4, 7 3 5, 8 8 3*fcE*anfc4&»©:«Ftt 

[0051] (%««n) *»wfc*v»T, ^©aws 

SSFJfi 1 0 2 ©4>fc< tt>-«fcfti«-r-&*ft«ji i o 
3«. mx\tx&m®mM&j3mziLr>T, mm®&# 

ft 6 n* ± 3 tcSfiftMrt 5 * - * -©MMHfcWRJg 

n*. m^.\iifa-nnm (ffij^&cvD 

40 ft, ftftttCVDfctfcttV-f *OttCVD8ft©SSt 
CVDfe »CVDfefc£©**©»Wt«i*fcJ:-9T 

R«**s«T©ft«es. ^«$ns 
«?9Kffl*sft»«fc»faan*»ttft©ftHtJ;5 

?3f*[ffi*s«««*«a-r*KSfcoT©*#©(ii!ift 

50 $&aVHFft©ttiSU9««*fflVvfcSHK?a-ft* 
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[0052] ?u-ig&mzi:-oTytmmmi o 3*m 

«-r*Ktt. 0J*ttg#WKtt>'Uri>'II : P (Si)* 

&i&l®z>s i&i&mcDMnxzt. ^mmi- (h> s 
ft» b * * H#ISffl ©m*»#7. s tt \t/RW\ n y >n 
? (X) *^»&b#sx«t&ffl©is«^x&. MM«tt 

tt«C»«*nT**Bf«05a**l 0 lilta-S i 

(h. x) a»6»ajift»rifrn«j:v». 

[0 0 5 3] *«WK*l»T3C*«JIl 0 3*(C 

tifli-r2.fc*ic^#$n, naft©i«.Ji. 

fttt**B? fcAny^JSWOftoaaS'U n >JItF <h 
**W^*fctt/RtfAoy>JRTF©»K:»bTff*l/ 
<ttl 0~3 OIHPX, «tO»SL<ttl 5~2 SIS^ 
X£3nS©rt*S*bV>. 

[0 0 5 4] #»9IfcftVvrttfflSft*S l&i&##X 
£fcD#*4&Ril/TW:, SiH,, SizHe, S1 8 H 
8, S i^.^tfXtfJfi©, $fctt#Xftl,#£;*3§ 
ibS^ #=fr»KttJa3ft*fc©fcl,T*tf 

[0 0 5 5] *LT, J&fcSnSJfcHMgB 1 0 3«fK* 
*HKPfe*iftttC*AU **at*©*A»6©«tl* 

■r«R*tt***fc»ic. cn&oarxfc, jek:h»r 

tf/*fcttH e *S Wi**JR¥*«&a^£*©# 

[0 0 5 6] *fc*58Wfc*V>Ttt«Sn*ADy>K 
: H^fl©R***rxiLT*n»&©tt, fc£A.»iAny 

>#x. Any^ft*. Any>*^<«rAny>wfl: 
Any>r«ftsnfc5'5>ii3iwiwf©*xtt© 
*fctt*Xfl;L.ff*Any>fl;^ftWff*l,<*tf6n 
*. *&. S^tcttv>J3>M-7-tAny>K-Ti:£^ 

^s*t-rs^x^©sfctt^x{bb#s. Any>» 

**WK»V»TffafcttfflUff*ADy> 
fc^HttTB. H#«t::tt#3iS#X (F .) , Br 
F, C1F, C 1 Fi, BrFi, BrFs, I Fs, IF 

t*oADy>wft*»«|iif s c t*«f*s. Any 
F4, s ij ?t^o^itm»tfi»^v^%<Dtvxmf 



(7) 4$B8¥8-1 5 8 8 2 

[0 0 5 7] 103+ n***JSRF-* 

fctt/»tfAny>B^©«t«fr«-*fcl4. 

l 0 l ©®S> **BT*fctt/R«Aay>R?- 

*£*stt*fc*K«i!*ft*KiWR©E«*»*N 

[0 0 5 8] *«Wfc*V»Ttt. 3tW«S 1 0 3 fclift 

suv». e«tt««f«rr«*Ttt. #*«®io3«pfc 

[0 0 5 9] MMBfi4ltt«lf«rr«K72:bTtt. 

paewwsft*A«n«iMaiiibiiiicK-r««T 

(fill! rSglllbWfJ iKHBT*) Sfcttnifii 
ttttfc4ASHM**SVb*CM-r*SHP (K« 

[0 0 6 0] »IIIb«lBTF-tl/Ttt. JMtnCtt. SB 

* (B) . 7*S^9i> (Al), (Ga) . 
<f>5>*A (In) . *<J£i> (T 1 ) «#t£tK ttfc 
B, Al, GaWlTSS. MIVbSsJST-iUTtt. 
#M£«fctt* (P) . SfcSI (As) . 7>^> (S 
b) . fcfXVX (B 1) ttfcP, AstfffX 

[00613 ft*ms i o 3 c&#3*i«6*tt&Mfp 

•fSIS^W^frSibTtt. ff$t<Blxi0- ! ~l 
XlO'Ifppm. <fcD*f*L<tt5 X 1 0" 2 ~5X 
1 O'M^PPm, Xfc#*U<lilX 1 0-'~lxi 
50 0 2 M^PPmi:$na©*tM*LV». 

[0 0 6 2] fi»tt*«Hrr*I|[*. fci*tf, mm 
bftR^S^ttiBVbUJJIt^SliaWfcWA-rsfc 
tt. »»J5fc©Rlc. SgIIIb&M^*AJli©K848lRi6 
*V»H*V bfcM?*Affl©IS*M&!t£#XttliTR-£ 
*8«?fc. ft«*JB 1 0 3&MtiS? ZttibomoXZb 
tfcCIALT^nai^. *IIIb*H : HMJ8©JB 
ffttK & ^ v> tt£ V b i&IC^i* Affl©K*WB t it 0 ft 
«fe©£l/TI& #m#BET#X#©$&tt. 4>&<t 

40 ©AtgSUVi. 

[0 0 6 3] -t©±3ft»HIb««^»Affl©«»* 
MtbT*«:WCtt. SliglS^AffltLTtt. B 
2 He, B^Hio, BsHs, BsHu, BeHio, ^©*^? 
{tm%> B Fs, BCh, BB ra<¥©ADy>fl:ffli* 

• j&»*Wrsn*. C ©te. GaCl i, G a (C 
Ha) s, <f*)^f*Ct*fCtS. +t?fcBjH 6 ttlt& 
V>©H*» 6 fc$f * b V^ISi(Bf®S©-t?T*-5. 

[0 0 6 4] MVbM?*Aff©imMfcUT*ft 
(CffifflSn^©tt. jBK^HfAffltUTtt, PHs, P: 
50 H4«©*3Kftjtt. PFj, PF 6 , PC Is, PC Is, 
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PBr 3 , P I »«©Any><fc*jW|ftf &n*. ::© 
AS, AsHi, AsF>, AsC I), AsBri, AsF 
s. SbHs, SbFs, SbCh, B i Hi, BiBn 

m fern v b mm^mxm <Dm%vm<D%®u *>© t ut 
3§tf* ££#-?#*. 

[oo6 5] jm6«>e*tt€«»r*jR?«A 

JB©WH(m*#«K«CTHifttf/*fcttHel;:J: 

[0066] sefc^&ipncfc^Tte, jtwmsi o 3 
****** cit>irts-p**. 

**M^. »*K^RtfSBWK?©8llCttUT#* 
b<ttlX10- ! ~10If%, ±D#*L<ttlxi 
0"~8JI^%. KfcffSKttl x 1 0-'~5EH=-% 

*>AV»U #8Mt«©«J*atofc**«***flsT*J:5 
[0 0 6 7] *%BJtC»tt*3t*mS 1 0 3©J§J?£t 

-H4. tw: straws. s*sn*#i4fc«i;T]8ft 

ft* <5n* *>©-?**#, ff*Ktt2 0~5 Oxtm, 
<fct>0P£L<l42 3-4 5 W m. ££#£1X142 5- 
4 0/tmtn©*«iSl/^ B^2 0tfm«t0*< 
fc * t > AhlfK^JiaE««!>«?«XWttA<SIA ±*+# 

©ftWIBfltft < &o TSjgn X h tfffi < ft* c ta»* 
*. 

[0068] *9M©Btt«aj*u ma©i8s#tt£*r 
•r*7i£*«M i o 3*»jfcr*fc». s i m&mvux 

* s # fc3B9««*s*!aRjrr* - tat**-?**. 

[0 0 6 9] «&f?^Xtl/Tffiffl1-*H*RrX/S&f4 
He©SiEfil4. ffMTCUfciPoTaftBaiUiiPSft 
3tt*#. S ltt»«#Xfc»UH»;Rtf/*fcttH^ 
£. «F*b<tt3~2 Offi. <fcD£Fi;L< 144-1 5 
«, M1C»SL< 145-1 0«O(BBfc«frr*21t*» 
a£UV>. ifc, ^■0«ffl©ffi-C-JtJca:*J;'5fc«» 

[0 0 7 0] KJfc&grtOtfXEfcfi^fcSKffHcUfc 

O-^-lOTorr. 4:0$fS:L<{45 X 1 0" 4 ~5T 
orr, Mfc#S:U<r41 XlO-'-lTor rit5 
©tfftfcU). 

[0 0 7 1] tt*m*"b*fcH«K:JW»HcUfc3»«r3T 

fc*rj-*lMt«A©Jt*. tiF£U<l£2~7, 
1X142. 5-6. £fc#S;l,< 143-5 ©IBHfcSfe 

"T*;:i:rt<af;Uv>. 

[0072] secsftflci o i©ia®4. HKtmt 



(8) mB¥8- 1 5 8 8 2 

fc*toT» aj[*afeH*ts«*n*«», »$u<tt2 

0 0-3 5 Or. <fcOS?3;U<l42 3 0 — 3 3 0*C, H 

»c$?$u<t42 5 0-3 1 ortr*©*»a*u». 

[0 0 7 3] *&. 3d9#M#&&BTfllClfcft>-9TEu 
KtfDO S ©aflHtSofftJ: 5 ltK§^**fet UT 
14. 09^.«S i H< t***fcf4/RtXHe©«-&* 
*-*fc«r>&**, S i H^JUCttT* 
ifce^A (W/FlOT) Rtf/Sfctt. (T.) 

20 [0 0 7 4] C©«£. ftMftfeSfcHttfcjHtfff-lC 

#X©*«k:#1-.5ftfl«**. $?*L<t42~8f&. 
*0ff*U<t42. 5-7fg. Wcff*l/<»43~6« 

[0 0 7 5] 3 Sfc£J*#l 0 1 ©«*»*. SKffHcL 

fc«<r5Tssa:«a«H*««3n**t, #£1x1420 

0- 3 7 OtU «fc»5Jf£lXI42 3 0~3 6 0 < C. SIC 

»sb< i4 250-350 x>®mmrw&imz%&#6& 

ILK 

[0 0 7 6] &*W4. $&#«W>&*ffifiJfcl6]rt>oT 
EuStfD. O. S©««JJj^-r*J:5C**ff**tt 
ibTte. 0J3.I4S iH4£*iSi£fcl4/'R.tfHe©iI 
(***) fc-fclcftofc**, S Iffca&fifcfl 

1- *&mS* (W/Flow) S«fflg (T 

[0077] mttthiztzmmzmwimzLtttfioT 
®fi*si5ffl*tsiR3n**t. s i mmvti*om& 

30 J?£KI42~8fg. 

<I42. 5~7«. Hfc»Sb<f43~6f&©fBHTa 

fc3-&*£t&<a£U>. 
[0 0 7 8] S6C1d*#:l 0 lOMflEtt. JURffMCl 
fctfo Tafifta«ffl*t«#53 n*#. if $ L < 14 2 0 
0~3 7 0t:. <k9#£L<l42 3 0-3 6 0t:. MIC 
#£L< 14 250-35 0t:©«SHT»KWfc3aSfc*J 

« [0 0 7 9] *5W!fc:l3V»T«. 

bfe«B*«#«f 6n*J»». *ftl4ffi«l4fflAWlCSi]* \Z 

^6&n*fe©Ti4^<, »fa©f*tt*irr*3i6ft#« 
[0080] mmm) *»WK:*v»Ttt. ±*£©j;5 

t UT3B$# 1 0 1 ±K««3nfc^**S 10 3ffll 
IC. Kty*^7rXS/U3>*©*ffiJil 0 4*»* 
tSCWWSl^. C©Sffi»l 0 4I4SSSB1 1 

50 o*wu ^icwtatt. a«ii»oigu^ffli$ft, «a» 



(9) 
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[0 0 8 1] *^Wtt*3^Ttt, 3fc3£Bl 0 2 

sbb-t sxwbb i o 3 tmmm 104 is^rs 

SWUT^-S©T. H»BBfc*t>Tfc*tt&5fc£tt© 
[0 0 8 2] SBB 10 414, 7*;l'7yX5'U3>J& 

«. #*B^ (H) fttf/Sfcti/\ny:/»? (x) * jo 

(KT fa-SIC (H. X) J taHW*) . **B 
(H) fttf/£&KAay>BT (X) ft£#U 5 
tcB*fli^£^WT*7*;i'7 7 7-> , J3>- (pjtT r a 
-SiO (H, X) J t&f£,?Z>) . **«¥ (H) R 

tf/£&«/\ny>irf (x) «r*u hicb*®?- 
^^T57 ; &JP7rx->U3> OETF r a -s in 
(H, X) j , (H) R«/*fc 

liAny>Mf (X) *£*Tu BfcBXB^. 
T. **B*©^fc<fcfe-t">*£* , *"*7 : e;i/77 , x a? 

xU3> (STF r a -S 1 CON (H, X) J tmtt 

5) ^©tmawBKfflv^&ns. 

[0 0 8 3] *«Hfcfcl»T, *<0Itt*»*«fc3ti« 
-r^^aejtc, BBB1 0 4l4*£««K^j5fc#ifcK<fco 

^0-i4«S (fiB&CVDfc. *»ttCVDtt*fctt 

v-r 7n«cvDj*B©£BtS:*cvD}i, &*W4B 
©»4©BBB«ttfcJ:9T#jCT*c c 

nzomm&mmt. tstijg^&jgT©*** 

CJcSC&fti&FBU). 

[0 0 8 4] «*tf. JfD-*tttl:ir)Ta-S i C 
(H, X) £0ft«SMlO4ft*&r«Kii. 
KNCt*S'iJ:3>B? (S i) £#«&b#£S iBBB© 
B&tfXt. B*B* (C) £0W&b#SC&*&ffl©B 40 
WXi, **B7- (H) «#BU#*H«BJB©B*4 
»X*fc»/&WADy>atT (X) £Mti5Xi 

3©#X#JjgTa*ALT, ttSiSWBfrtKd'D-IWB* 
*&jfcKftWB©(MlcRBSnfc#B«B 
1 0 3 1 0 1 Jtfc a - S i C (H, 

X) JBSflOTWteK 

[0 0 8 5] *BBfc»V»"tB<r»*SBB©*fBfcl/T 
145/ "J 3 >«*W*7 i fc"l'7 rXWB&SBtVCfeA 
V»#. ft*, g* &*«k031*4nfc7C* 50 



4$SB¥8-1 5 8 8 2 

26 

S 1 C«£fifc#£L&fc©««#*lAi. 

[0 0 8 6] ^BE£ a -S i ce£B££l/T 

BB-TSB^OB***, S/U3>B^t«*K?<!)W 
fctfLTS 0X#S9 0X©«B;Wfr*U». 

[0 0 8 7] *«^K*ViT*Bl 1 0 4*tC* 

*R**fctt/Rtf ad* >BT#B*sn* £ 
BT**««. Cfttt^y3>K?ft£©*BK?©*B 
fc**B«U ftAft®l*J±. Bfc3te»*ttBttRtflt 

*BB*©«*K»U-Cff*L<Ht3 0-7 
0B-"FX. J:0»SL<B3 5~6 5S«. SlcSf* 
L<144 0~6 0B?%fr5©^BSUVi. » 
*«*©**•£ LT. ff£ls<tt0. 0 1~1 5B"f 

(40. 6~4Sf-%t-T-5©*^UVi. 
[0 0 8 8] JinS©**Rtf/*fctt**3#*©« 

BrtT-gj£sns#g$SB*m. »BBfc*v*»T«*ic 

S? J ?>ft*Ki 1 ©^>i"J>^>H) tt«Tf"-9BB# 

swat UT©wtfcBB»*R«r c t39»» snx 

«r»*. «AtfBSBB*»S«»©l£AfcJ:*B«Btt© 
BBS*. B*tfKV»SBO*tTr«B«jiJWC 

#»#imc#*tt»fc«k0*BHfc*1IS*i&A$n, tt 
ERBB © KB h ? y 7*S n* £ i fc * 0 * 
D £ l/«fflB©B*B*©B£Ba*£©BiBB£ UT# 

[0 0 8 9] L*U»:jf)»6BB*rt©***lfBt3 0 
B* HfiUCBB?-* E iT»BBBrt©^I838«*«KB 
*U *©»«. «*fcJt^T«B»»ttBRrfflSJBi 
«^ttfc*V>TBBflW:rSl±€H*J:t«»T**. 

[0 0 9 0]-*, We£HB+©**-£«fi**7 IB 
^X«±fcfe«tBBB©«B*«fiT1**fc»lC. BD 
BL«fflfcWA&nfc< ftoT, BB 

B*©**^WS£Mia©$Hrt tcfflW-f s r t*tfta 
tcflinfcBfa©«? : ¥*^tt5£#s±T*^tci:B*H 
^©l^T^S. BBB*©**^"ff*(4, B»*x© 
JSB (it) . $8#B«. JWI/t!7-. ^Xff^lCJco 

[0 0 9 1] *fc. «B5B*©**#*BS0. 0 1K 

rxfiuoiraicMffT's ^ tT^ffiBrt©s/u 3 >k 

7&K*lRT©tlft©BBC * 0 3am«tcSJ£T 5 C t 
arsiBift*. «MB*©»*B^©»ttb 
T, 3n^«&©y*--7fc±55/U3>B : i 1 ift*B : ? 
©»^©«B««»«fcRrJl:-r* ^ «. 
[0 0 9 2]-*, BBW4>©»BB«S«tl 
SB^l* tBBBrt©->'J3>B^tB*B ; 3 t -©B-&© 
»£©»*Rtf 3 D*-B©^*--3>lc.k* S^U 3 
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-*»«*K:B©&ttT<s. se-qt. 

£#5±T£gftBT©-o-t?;&.5. gfl5@«P©&£-& 
E8lcll**;tf;*©8lf* (iftft 
it) . S*A7-, ^XBE^lcioTiMffii 

WIS. 

[0 0 9 3] *%WV>&ffifBO&mz&\,iT&%-$tlZ> 
•>'jn> (Si) #mffl#*i&tm*«JH<!:L<Ttt, 
Si H<, SliHs, SIjHb, S i«Hio3s©#;M£<i 

©, zrzitxzfcis'&zfrmfcmm &9>m 

&V>g$, S 1M^©^3§©/STS i Hi, Sis 

S i «*&ffl©H^^7.<£^(rjtSi;TH 2> He. A 
r, Ne»©;tf;*fc,fcO*RL.T«U§l/ri>J:V». 
[0 0 9 4] **fla&ffl#Xfcfc0»«*RiLTtt, 
CH<, C 2 H 2 , CjH 6 , CsHs, C« Hi. *?©#*«» 

©ttx^tfen, SfcBfft£i$©itt)ftv>&$, cm 
i^otttwen?.. £n<E>©c#*&ffl©js 

»#a*#BfcJ&&THi, He, Ar. Ne^©jtfX 

[0 0 9 5] S**fc»K5fl«J&ffl^Xi&t)#S%H 
tLTIi. NHa, NO, N2O, NO2, O2. CO, C 
Oi, Ni^©#XttSS©» S&tttfXfljLffSfcfclW* 

*j»cttffl*n*fe©tUT#if6n«. *fc. ens 

e, Ar, Ne§©^l:iD$RLTffflLtt)J; 

[0 0 9 6] Sit, »ASn««BJI 1 0 4«f«fc»XS 

©, cn6©*XlCWC**»X*fctt*SMl^**tt 
3l3?l{fc;£&©;tf7. fcffiasil£- LTJB*J*t -5 £ fctfff 
*#*tt*IM©»-C&<»f*©Baifc 
trl«MBS^bTfc«L3ytttv»"b©-c**. 

[o 0 9 73 /\uy>m?-Kti;m<D®ni]z£LTG%i 

&©«. 1ttZ.W\U>f>ti7>. ABy>«*. Any 

5 >SI*^©3!fXtt©*&«*xfl;U#*Any>fl; 

K*lf 6ft*. *£. SStCtt->Uri>ffiC 

^iAny>«^t*«irt«#tr*jjfx«©*fctti!f 

»fcfc©fcUT«Hlf*!:4:j8«T**. *5SK(t^T»a 
fc««L1»*Any>ftd«tLTtt. JtftttlCttJMI 
#7. (F») , B r F, C 1 F, C 1 F», BrFi, B 
rFs, IF,, I Fr^©ADy>H{b^S#tf-5^ 
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Iff 

ADy>js^TS»an/t^7>fi#^tLTtt. jut 
wen. fctttfs i f,, s 12 F*&<Dmkmm&& 

*l/^t>©tbT*»f*ti«tT#*. 
[0 0 9 8] $ffi»10 4*,C^#$ft*#3&ISrF$& 
H/RtfAny>K?©*£fH»-r-&fctt, 

#1 0 i©ita, **fl(?«^i2/KtfADy>ic7« 

^#S**fc»fc«fflSn*«»»lt©£D6*«rt-N» 

10 [0099] fc$tm?RTf/£r£\m%m?Rtf/$. n 

AV>U «HJi©li»*i«K:d**«qBfl:-r-BJ:5fi:^ 
[0 10 0] a&fc*»W;:4tt>Ttt. &M1 0 4{C 

>w*uv». e*tt$iw-r-£.K?tt. s®!io4* 

a? [0 10 1] !WiB©g2»tt$fH«f SIS^ibTtt. ¥ 

ps&**tt&**«mm**giiibtticK-*-« 
®^ qui rmiiibiSK^j tssae-r^) i&ans 

[0 10 2] *IIIbiMK?fcLTHt. JUfcttlctt, « 
* (B) , 7;U5-^A (Al) , *U9A (G a) , 
^yVOh (In) , *'J?A (Tl) (ftP&D. fclc 
B, Al, Ga*t#aT2&5. jSVblWtfPil/TH:. 
50 (P) , fit* (As) , yy^y (s 

b) , (B i) #*<fc0, #fCP. AsAWm 

[0103] ^ffi® 1 0 4 fcd*sn«e»ttft«wr 

*W*©*#«iLTtt. Sf*L<lilxl0-'~lX 
10'IK^Pppm. J;t)ff*l/<lilxiO- ! ~5Xl 
O'Ifppm, MtCff*b<ttl x 1 0-'~lxl0' 
BTpppm£Sft*©*iS*UH. eJ*tt*fH»f*St 
gIIIbttK?««Wi«Vbtt|[¥* 
*»attK*AT*fcii. »^©Kf:, SiiibKlR? 
40 *Affl©JS84*R**WiS6Vb^?*Affl©Mft« 

fe©©te©^ti:fct#AUT^>ntf±Vi. SSlllb 

mm^mxm « warn v b ttiraMjfl © 

K*Mfc*ta:D#*'b©tl/TH:. WC»»(!) 

fc©*^fflSn<5©**a*UV». -€-©i:5&®IIIbS5 

ffitLTtt. B2H 6 , B4H10, B 5 H 9 , BsHu, Be 
Hi., ^OTHmm^ BFi, BCls, BBrs^© 
SO Any>«^Wffff,n5. r©KS. GaCls, 
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Ga (CHO 3, 

to 1 04] mvbimTmxmomnyimtVTG® 
Eftffl^nsfflit mm^mxmtvxit, ph., p» 

H4^C0*jRft«. PFi, PFs, PC la, PC Is, 
PBrs, P I s^co/\ny;Wt«##tf &n*. C© 
fS. AsHs, AsFs, AsCls, A s B r 3, AsF 
5, SbHi, SbFs, SbCU, BlHs, BiBn 

[0105] ^n^wewtt^wr-sia^A jo 

Jfl©IWMMt«i«K«:CTH», He, Ar, Nef 
©#X fcJ: 0 ffg LTffiffl UT <b <fc K 
10 1 0 6] *&93lc:&t*«&9Jf 1 0 4©JfJ££LT 
tt. #*L<ttO. 0 l~3ym. J:D#*KttO. 
05~2/im. JEfcff^KttO. I~l;xrat$n5 
©#a*bW. JlJPtfO. 0 ljtmJ:Dtfl>&%S#« 

V>B<> 3/im£j68**£3SBtt&©&io£©tt : i L 2MC 

[0 10 7] *fEWfci-5«®l 1 0 414, *-©E#S 20 

n*. S i, C, N»«0*>6a:*W*>6»«S 

-t©»j«*fl=fcJ;oT«jfi»KI4*IS 

s^masii © ± 5 ftisatt* 6 t*;p 7 r x £t©^*s 
*ft^*a«»j«*n*f»c. mmz&oT*<DBfm# 30 

©SifoWBfcfcfcSn*. 

[0108] m^m 1 0 4 *w«EEtt©6i±* 

tt^si©g»&#¥*iiiitm t lt Km ns. 
[0109] atmoau«H*tt*flEJBiiftft 

±e©*«*6lBHa-©g£l4*<5gg«fDS 

[0 110] *XH«!>Stt«*aU»*tttt£*-9-«* 40 
ffig 1 0 4 1 0 1 ©as, Rfo 

[0 111] 0 l©iS« (Ts) tt. JMtfl-C 

$?I;L<«2 0 0~3 5 0*C, <fcD$f3:U<l42 3 0~ 
3 3 0*C. Kfc#*l/<»2 5 0~3 1 OCfcTSOtf 

[0112] s.i&G-fstooxz&'bmmizfammzLft 



&BIW8-1 5 8 8 2 

20 

L<f41 X 1 O-'-l OTo r r. £0#*Ktt5X 
10-'~5Torr, 5tK$?$L<< 14 1X1 0''~1T 
o r r ffSOfltSSUV*. 

[0 113] *559ifc*^Tf4. SffiHS^-TSfc* 

fc«H39»*ff en***. ::n&©*frtta*tta4»ic 

S'J>«r(Cft»e.n-5fc©T»4!4<. mM©^tt*%T53t 
TJgate£ifc*S©a<23: UK 

[0114] s&fcMBinifcj&ivrtt. ymnmtigm 
mom\z. n*k?. aaa*©***** 

[0 115] £fc«ffiai 0 4t^««Sl 0 3 LOW 

\zfc%wL?Rzr/tt\mm®?-Rxfi/zMmmm : ? 

1 o 3 tertu^o-rM^-r* * 5 »c* 

fl;-r**«*R»JT"bftv». ctuz&r)%mmtytmm 
*©*«tt*rt,±Stf. JHrcwftOKItfcJ:*?*© 

[0 1 1 6] mn&xm±m) *»«©«***«# 

*«ftS*-*©eS*Bfc*»t;fclK. £#fl«i:03fc» 

©«*©*«»«*»*;&«*:«*©* 5 fc*&i!e«fe» 

[0 1 1 7] KlK3*Stt*fi*ttS*frr*«T 
14, «Ji>t»fc3?aft<^-K:»*SnT , bAV»U 

[0 118] U*>L***6, v>fnc!)»&ft:*$i*#© 
Sffli:¥ffM(*iI*(p]l**ViTt4. ^-»»*T3ja*< 

[0 119] ««&\BjkJllC««3n«^»tt«MfP 

^iiibfttcp-r^K? (£tm rmiiibttM^Fj mm 
«T^K^ rivbiKfj t«Er*> *«v» 
[0120] %uibmm?tLT\t, %&m\z\t. b 

(B5*) . A I . Ga W«J^ 

A), In . Ta (*U*A) «4<» 
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0. mtB. A 1 , GaAWlT*5. %Vbmm?t 
LTtt. UttWKteP («J» . As (SfcUO > Sb 
(7>3^» . B i (t'XV*) ^j&t&D. ftKP, 

[0 12 1] #f£WK*5V>TmffiaAffllfc®EHC-&#$ 

iM*^*wic«fiET^5«t 5 icwac u&at^ ran 

M^tlSAS, ff*b<lil 0~1 x l o 'ffpp 
m. ctDf?SKtt50~Sxi O'iFPp pm, JgK 
«FSb<tilx 1 0 J ~3X 1 O'K^ppmtSftS© 

to i 2 2] ^sk. m^aAEit^tctt. 
[0123] Kwc^anssows^sfctta^? 

[0124] *«wtc*tt«««fax8ajfcso^®«« 

10" ! ~5 0I?%. £D#£ls<l25Xl 0-*~30 

■R 1 *, »c#*l<h:ixi o- j ~i owpxtsn 

[0 12 5] *»Wfc*«-*««aAHJhJite^ 

«T£5M3&#£ra«u$g©fi±K$s££-r-5. m 

~5 0IK*X. <fc»3»*L<tt5-4 0IRPX. JEKff 
*Kttl 0-3 OK^trSfflj&tSS-Mj. 
[0 12 6] *)B9!fc)HftS*tt&ABJkJI 10 5©® 
fftLTtt, Jf*L<«0. l~5 W m. «fc0$?£L< 
«0. 3-4/jm, Slr$f*b<li0. 5~3/xmi3 
n*©*«a*LVs. gjp#0. 1 *im<i;9l*<fc2><i:. 

^S^f§6n/«tV^-&*t*t), 5 #m<fc OJfK LT$> 
*HM&€^«#tt©iaj±«k 0 t>f^8WpW©®fifc,t 

[0 12 7] **Wfc*VJT«ffiftXHJhJi**j«r4 

tea, mm<z>ytmnmzMf$,tz-%&tmmom£mm 



) #B8¥8-1 5 8 8 2 

22 

[0128] *»noBtt£aL$u»«tttt&rr&tt 

WftAHitJf 1 0 5 «]»jM-«trtt. ft*«JI 1 0 3 t 

mm\z, s ift»wo^i««wfxt©fi#tt, s>s 

£lgft©#XE. »««:fcfc5tf»;:£&#i o i©sa 

[0 12 9] Smt^S^W/JfcllHeCOl 

**. S i#&ffl#XtC#LH J Rtf/£;fcttHe£. » 
£L<ttl~2 0f&. £Dtt£b<l23~l 5ft. Hfc 
S?SKIi5~10 ftOtSHfCfWWr * ut^gJL 

[0 13 0] RJMHBftOtfAffifeBfcKJIRH-fcLfc 

0" 4 ~10Torr> «fc Off $L< tt5 X 1 0'<~5 T 
orr, HKffSKfil X10" 3 ~lTorr ff<5 

[0131] tt«**t> &ttmmzmwmzLit&r>x 
»i:*st6Ha«a*isn*a», s i0M&ffl©#x®SEfi 

Ktt2~6. S{C»Sb<tt3~5©«H{C85tT-5. 
[0 13 2] S&fc. 0 loaflEtt. S&SHc 

00~3 5 0t, J:0«F*l/<tt2 3 0-3 3 OTJ, S 

fcff*Ktt2 5 0~3 1 ox:fr<5©*JSsu». 

[0 13 3] *%W\ziSlf*T\t. Sffi&AHltS 
■f*;fci&©f&&;tfX©jI£J4, #XJEE. 

n**t. c:n6©*frtta««a5iwirs']«tc»j&sn 
< ®M®R'ommmmmz&-j^Tmmmikib2>o 

[0 13 4] w©S^IC> #89]©S?5?g{/flftg£gB 
#K*VJTtt, ftg&S 1 0 2 ©fWEXfttt 1 0 1 fill 
fc, 'Pt£< £*>T)13.-V&®^ ->'J3>JS?, *Sf§ 

[oi3 5] *»no«?9»jBxs*amt:ft 

^TB. 1 0 1 1 0 3 &Z\,Mtm& 

Affllk® 1 0 5 t©M©2g«ffi©-S©(cij±*05B« 
T, fifHAtf. S 1»N4, SIOj, SiO, »<E>Vittv 

TfcAVi. MIC. 3d»^&®£^££ST8Mfttt® 

[0 13 6] ^(C. #££B£^-f*fc«)©g«Kr; 

«t>fc*lltt^9XTCVDtt (6[S TRF-PCV 
Dj tWEf*) fC«k«*^9«ffl*5««B#©a«t« 
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[oi3 7] z.<?>mmt*iw\Tzt, mm&m (210 

0) . IS**#X©&*&gfi (2 2 0 0) . ELfc®$g (2 

111) (*j£MJ£Kl-*fcs&©««,gH (8»ff) *» 
£8ifS;;*no»s. (2 10 0) *<DKfe®m 

(2111) «icttn««wa»* (2112), 

(2113), ec&#t.*a« (hs** 

1*) iWWSn. Xfc»*«Vyy>4f*5rjr^ (2 1 

1 5) **8&K£nTU*. JO 
[0 13 8] K*4#X«il&&fi (2 2 0 0) tt, S 1 H 

4. GeHi, Hj, CH<, BjH 6 , PH 3 3?©IW#X 
©#>"< (2 2 2 1-2 2 2 6) t/VlZf (2 2 3 1~ 

2 2 3 6, 2 24 1~2 24 6, 2 2 5 1~2 2 5 6) 
Rr5VX7D-3>hD-7- (2 2 1 1 ~2 2 1 6) 
*6«*Sn. &S^X©#>^«AV^ (2 2 6 
0) t*l/TE)S*f» (2 111) ftCD^X^A^ (2 

114) fc»ttsnrv»*. 

[0139] zomuzm^itimmommt, 

«T©«t3CfT5Jlt*^C€S. £1% E££§§ (2 1 a? 

1 1) i*ifcnfSf«$**» (2ii2) «»au smui 
a (B**r) k±dk«*» (2111) 0j*»«t 

•5. »V»T, Sa*#tt»fflt-^- (2 113) ICJ;D 
n««3^* (2 112) ©fi££> 2 0 0t:7!r 

S3 5 ox;©j?flfc©a*fciwf^*. 

[0 14 0] JMUMIriUi0l(A#XftRl6MI (2 1 

1 1) fcjtA***fctt. %*#>1WWf (2 2 3 
1~2 2 3 7) , EJ&gS8©'J-£A\H^ (2 117) 
rt*Hi;&nT^*;:£S«BU *fc, MEA/tAtf (2 

2 4 1~2 2 4 6) , 5SEffl;t;i/y (2 2 5 1~2 2 5 JO 

6) , mmfr? (2260) «tjn*»nTv>*cfc*« 

BLT. *1*.>W WW!/ (2 118) SBBV>TSrt^F 

S§(2 111) Rtf#XBB1?rt (2 116) 

*. 

[0 14 1] &tc££ff (2 119) ©WD5X1 
O-'Torr lr^ofc^T«tlAV^ (2 2 6 0) . 
mWWf (2 2 5 1~2 2 5 6) 

[0 14 2] *©&. #X#>^ (2221~222 
6) iD^SXSnj^ (2 2 3 1~2 2 3 6) SW^ 
T«AU JEE#fffl!fi« (2 2 6 1~2 2 6 6) (CiOS- 40 

(2 24 1~2 24 6) £#t*KSittT, 
7n-3>fD-5- (2 2 1 1-2 2 1 6) rtt*A 

[0 14 3] tt±©±3fcLTJ«K©*«;fl«8TUfc 
aT©*«T«©»**ff5. W&m&te (2 

112) iwjfjtcDjiflEfcji-s&tcs-ewian;^ (2 

2 5 1 ~2 2 5 6) Q3$OM&fe«>XtfMttSW:/ 
(2 2 6 0) ««t4l:n#. #X#>^ (2 2 2 1~2 
2 2 6) #$i9r£©#X£#X«Ae (2 114) ^ 50 
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LTEJfr&SS (2 111) rtfcWAf*. J*CfcTA7U 
-3>hD-5- (2 2 1 1~2 2 1 6) tCj^TS-M 
»#X*^Jg©ffi*Kfc*<fc5KW^ 5. *©*■. R 
££88 (2 111) ft ©EE* *U To r r£TF©J?r£© 
E*Cft«J:iCJllffiH- (2 119) tJWa8»6^ > 
AJl^ (2 118) ©BBQ&8HBT*. rtJEEaJSJtSUfc 
$8**13. 5 6MHz©RFf|aS (0** 
1*) «Bfa©«*fc«BeUT, KHftVy^^^yir 
X (2 1 1 5) *aCTEJt*» (2 111) fttCRF 

)i#-\z&-3XRfc®fSto\zm\t<nitmtw™<£M 

an. Rfi5#3d$& (2 112) ±{C0f3£©->'J3>S 
i^fr-5*«K*^ja$n*i:J15tft:4. 0fM© 

«»©»j«a«fft)nfc«, RFm*©«j&s:itJ&. 85ta 

©J&S&8A3. 

[0144] nmt>m»*WkiSMWtz.£\z*r> 
t, ma©^siig©^s$®*«an5. 

[0145] *n*n©)ie»iafr*iBfctt)8a5«t3tfx 
^©sstH/^^tt-r^TfflcsnT^D, *n 
^n©»x*w«g (2iiD ft, jumn^y (2 

2 5 1-2 2 5 6) *>SEJfc$8 (2111) KSSK 
WfttcSSTf* JtfliWW:/ (2 2 

5 1~2 2 5 6) fflrft/W? (2 2 6 0) £B8 

S. £ Sfcjt-f >A*;W:7 (2118) S^JIfcUTJRrt 

[0 14 6] KWJ«©i%-ft*H*fc»K, ®^ 

f££frftr>T^£M«. 5d*» (2 112) £ESfjg» 

[oi4 7] ae-K, ±»©*xa&tf/x;^iifpttft 
* ©■©fPiMHtfcl/fe^o TJBEjWnit sn*. 
[0 14 8] JfcC, VHF*©«8**JBV>&?MHfc:/ 
7XvCVDfe (£t» fVHF-PCVDj ^BSEI" 
*) fcJ;9T»rtSn** : P9*ffl3t5»«»©ttaii3eF 

[0149] H 2 few V?Z&i&mmz*>\lZ RF-PC 

vDftitisma^s (2100) s, H3fc«-r»« 

(3 1 0 0) fcftfcTttfijtfxftlMM (2 2 0 

0) fcttRTS VHF-PCVD&lCfc* 

[0 15 0] C©B«tt*MT*£. EJ&£8§ (3 11 

1) . KfWXOftJ&ttfi (2 2 0 0) . KtfEfS&SS 
l*it«JEEfc-r*&»©»SUS« (HSHfJ") frZmtfLZ 

nxn*. ejc$88 (3111) «fcttn««i»# 
0112), 5awwpiWBt-*- (3 1 1 3) . m 

»»X»A» 08**1*) . (3 1 1 5) Ni! 
n «ffilcttMt»^?g-7-y^>^3i , s'i'X (3 l l 

6) fltirai£tiTi»«. *&. e«*» (3111) 

BfltftV (3 12 1) SaCTftm^H (0**1*) IC 
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[0 15 1] ®nj3X{M&mB (2 2 0 0) tt, S i H 
<. GeHi, H 2 , CH«, B 2 H 6> PH S ^©K*4#X 
ffl;J5>^ (2 2 2 1-2 2 2 6) ttW? (2 2 3 1~ 
2 2 3 6, 2 24 1-2 246, 2 2 5 1-2 2 5 6) 
RZfi-?xyu-n>ba-7- (2 2 1 1-2 2 16) 

ftzmftatu &w.mti*o#x\tn)),i (226 

0) ZftLTKfc®$& (3 111) PWi3zmA<S <H 

tt^T) ictt«snTv»*. *fc. n««wo*# (3 1 
1 2) \z&-3TWK)m£nrc£ffl (3 1 3 0) mmt& 

tO 1 5 2] VHF-PCVDfcfc«fc*C©gfre©l§ 
«|g©J§Sj£tt. «T©£5Kfrfc5 

[0 15 3] *r. £«<F8 (3 111) rtlCRISittS: 
(3 1 1 2) SRBU IKf&SB (3 12 0) fc«k 
?T£8ft (3 112) tBCU 7Bk©#AKV 

(«*.«*HR#>:/) fcJ:DEJ&*« (3 111) ft£ 
ttftff (3 12 1) S^lxTHftU K££§8 (3 1 1 

1) f*3©JEE#£\ WAtflx 1 O-'To r r&TfcHS 
■T*. $V>T, XJ»#10»fflt-^- (3 113) ICfc 

0n««3fe»# (3 112) «Atf2 OOt 

75M3 5 OtOBffcCMfclOJIMSW-r*. 

[0 15 4] «8UK^£ffl©JS8#X&E^88 (3 1 
1 1) iZffiAZVZMt* #X#>"<©/W;/ (2 2 3 
1-2 2 3 6) , K««»©U-^;t;^ (H**-f) 
*«IBU6nTH«Ct*filKU *&, iSA/WI^ (2 
241-2 246) . ftta/W7 (2 2 5 1~2 2 5 
6) , mWVlf (2 2 6 0) «WjJ>nTV»*Jlt€« 
(HjRlTf) *BV>TK«* 

§g(3in) Rtf*xi3«i«jsi»»-r*. 

[0 15 5] *C*ffltt (H««-f) ©^**<rJ5 X 1 
O-'Torr IZlS.rjXM&VWWVU'f (2 2 6 0), 
SSftiAVK/ (2 2 5 1~2 2 5 6) 

[0 15 6] -€•©». (2 2 2 1-2 2 2 

6) «k»3#^X$AJ^ (2 2 3 1-2 2 3 6) £0BV> 
TWAU EEflSISSS (2 2 6 1-2 2 6 6) JCfcO* 
#XJ9E£2 kg/cm'tcESSST*. tIA/W? 

(2 24 1-2 24 6) KUWT, &#XSVX 

7D-3>hn-7- (2 2 1 1-2 2 1 6) |*9lC*A 
f*. 

[0 15 7] £U©J:3fcLTj*R©lMW5S7U& 
ft. BlT©J:3fcUTn««*f9# (3 112) ±tc6 
»©»«Sff5. 

[0 15 8] RtS5#X## (3 112) *t^f)£©S«tC 
&ofc£d5T«JfflA*;P:/ (22 5 1-2 2 5 6) ©3 
*>(D&&tZ*<DAZSffim/W7 (2 2 6 0) Sfc^lC&B 
t. #X#>^ (2 2 2 1-2 2 2 6) *>5gf)£©^X 
**^»Af (H**"f) €*UTK««» Oil 
1) rt©tt«$ra (3 13 0) ICJ&AT *. 
D-3>hD-7- (2 2 1 1-2 2 1 6) ICtoTS 
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IR«»Xj8«Bfjfe©«*fcft5*5K:HW«. -t©B, 

(3 13 0) f*i©BE**UTor r£tT©0r£ 
©JE©lt&s<k-5t;:jt($St (Hattf) *J&fc*«&*-f 

(H^iff) ©B8P£P8T5. 
[0 15 9] E*38tftftUfcfcC*T?. fltt.HMttft5 

ooMHzovHFtiE (HjRttf) £ffiM©m©ic$: 

ttl/T, -*y?>9*y97> (3 116) 5£ffii;Ttt« 
£RB (3 1 3 0) KVHF*©*WAU ^D-ifc** 
4«S*«. l/T*»» (3 112) lr«tt)St?)iB 
iO Sn&ft«2IW (3 13 0) fcfcHT. *ASnfc®^ 

#(3112) ±KBf«©*KHAt»Hfian*. ;r© 

(3 12 0) tfoT, fifflg©l2ieiSST[5l(ES^i. 
[0 16 0] FJfg©&ff©^j£*tfftonfc», VHFS 
a©*»*ih». MElH/V^tHCTE***^©*^ 

©»a^±©. *MMt©jMt*itx.«. nsoiMteft 

RBUDBfctKioT. 9r8©^ff«l»©X5*)l 
a? [0 16 1] *tt*n©»*»J*1-*Rfcttfc*fc;ffX 

^©jUffl/t^tt-r^TBUsnT^o, $&. *n 

*n©#*atRJ6«BI (3 111) f*3. (2 
2 5 1-2 2 5 6) (3111) KSSffi 

»rtfc3»«-r«!l4:*»W-*«:©lc. Kffi/W:/ (2 2 
5 1-2 2 5 6) SrEBD, WSltVVf (2 2 6 0) £98 

3(7 [0 162] RF-PCVDfetVHF-PCVDftO 

^rno^ftic^vsTfe, JMRj*&i«©£jwtiufc 

tt, #{Cjf*b<S2 0 0*CK±3 5 O'CKT. <t0» 
*Ktt2 3 0'Cet±3 3 0 , CfilT, JEK«F*L<tt2 
5 or«±3 1 OtWISLV^ 
[0 16 3] £*ttft£j£K?«l$K:, Eu*5<ktfDO 

tCDD^TS lH4*«ifl[««*4:©ifcSawaK«b 
40 [0 16 4] XJMe©AffibEFttO. K£ttfl&-e*SBJ& 

#T*n«<t<, w^.«->-x«t-^-©###jtt 
tmtomtfwtzix*. fti&#s©£s5#srau xf> 

[0 l 6 5] -^txK^tcfe, KJ5$S£WHrlinS!!Wffl© 
50 S«aiT<M?©jSF&WB^&*i*. 



—1212— 



27 

[0 16 6] *&. ftlCVHF-T'CVD&KfcntSft 
«£[H©BE;*jiLT. ffSKIilmTo r r£U:5 0 
OmTor r£lT. iD!ftL<B3mTo r r6Lt3 

0 OmTo r r«T. ®t>JFi£b<I45mTo r r6Lb 

1 0 OmTo r rfiTFKKJrf £;ita<gi;b^. 

[0 16 7] VHF-PCVD&fCfc^Tifcta^fSlKg 

tte-ttsma (3115) ©*g$Rtf>EM*t4, tmz 
[0168] i&motmtvT\*, 'j>iz< th&wifim 

titt£#T-5 , fe©"e*n«&<, W*tf. 7.7->V7,, 
Al, Cr, Mo, Au, In, Nb, Te, V, T 
i, Pt, Pb, Fe3?0&JS, dn<E> fcti^ 

•5. 
[0 16 9] 

(3HMIM1) 02fc^1-RF-PCVDfefc«fc5S : f : ^ 

*«a i \ZTikT&fr-vm#imKm±m> ytmmm, mm 

[0170] VFULtcftg®mm. n^wmmm (* 

s*fi*>s*&4 5t:*-r«ATflf««saftL, rot 
g©iasi , c^fco©mmffico^{k*aii«uxx 2v/ 

nfc^HTtt, Bft«B8eJ:Qtt£U 1 :#HTfcA 
». 2 : A«F. 3 :*JB±IMttU. 4 :»B±^« 
©&S*£*0©48»t;:9>*#»t«b£. *©«£ 



(15) ft&8¥8-l 5 8 8 2 

[0171] -is, n®&e>D->-7)v&)vy-\zwt&v 

fc*"7XS)S (3-X>^*fc$i 7 0 5 9) fc&tflCS 
l^IA-ilC. *IM«l|efMftff'elUNBl|tmO 
a - S i K&tttt l/fc. #?**K±©*8«KttA 1 
©*U«tt*&*U CPMfcJ:0»ftMWi©1»ttx 
(Eu) t^ft^ffi&S (DOS) &fl£U 
S i £X/\-±©iftftBlttF T I R (7— UXmUMt 

J0 [0172] *©*S#, 8 1 ©*ftTf£«biftjfcjWUI 
14, 2 7 Eu**5 7meV> DO 

S#3. 2X10 u cm- ! t^ft. 
[0 17 3] *fc, S i H« fc*f (RFP 
owe r) ©JtSHJgUTS i H< tH* bO&Gtt (H 
,/SIHO S*lPS1*&*&, M&ittfl 08&3T? 
ItEu, DOS#rtC««**K<FF1-**W#»& 

n, »i:d o s ofiTt*«^ffif 

T, *ftK±«#Jt*JiiDLfc»a0>Eu, DOSCffi 
TM£»48M»#Tr*ofc. S iH4tH 3 i:©Ji^ 

a? ifcSHSLTS I HU fc#T*;R«*fc (Power) 
©lfc&iMlD*«fc»&Eu. DOS*tCiBiD-r«>«tfi3^ 

Men, »tEuoi»nr4ttfittWfT»t)fc. 

[0 17 4] *tt®Eu&&Amtt£®Hff&l94fc. 
DOSi;**y-ftOT«ifcni©M«*Bl5, 06 it 

•en^n^-r. v>rn©-*>7>t>*ff&£;£St4i o~ 

3 OBFfXflDWCfcoifc. 04, H5ft&tflCH6;A>& 
WS*>&J:5fc. Euf45 Ome V£j(±6 Ome Vfil 
T. DOS141 X 1 0 14 cm-»K±l x 1 0 16 cm-'^ 

[0175] fp«anfc««#«tf*±EUfc«?9K 

Sfifc-feyhUT»«, C3. *»J-r:> 

[0 17 6] 

[£l] 



(16) 



#5B¥8-1 5 8 8 2 



29 



30 



















SiH* [SCCK] 


100 


200 


10 




oUU 


oUU 




&H,[ppffl3(SUU£*fUT) 


2000 


2 






ou 






ch* [scan 






500 




290 


290 


290 


ftJEECTorr] 


0.5 


0.5 


0.5 


Power [W] 


500 


800 


300 




3 


30 


0.5 



[0 17 7] («ttM2) *09Ttt. #*«Hi$BJ8 

[0 17 8] *flmi, 3t*«l©EutDOStt, 
n-eft5 5meV, 2 X 1 0 16 cm-' fcV»3l6i&i«#S 

[0 17 9] "TfcfaS, f>WJ§ UtfBjkft) fttSlttfe* 



*«-&IC*V>Tt>. Eutt50meVa±60meV& 
T. DOSttlxi 0 14 cnr'SUil X 1 0 ,s cm- s * 

[0 18 0] fe§32nfcttg$gBttft*;5S0<ll 
W>tt39NP6 1 5 0 ftxX hfflK&jgL&tST^ 
KSBfc-feyhUT. fftt. B3t. 311k. <£^. *U- 

[0 18 1] 
[*2] 











tmm 












SiH« [SCCM 


150 


200 


100 


10 


H» [SCCM] 


500 


800 






PHafa»](SIHi fc*fLT) 


1000 








B,Bi[ppD](SiH.^UT) 




0.5 


500 




CEfc [SCCM] 


20 




300 


500 




250 


250 


250 


250 


WflE[Torr] 


0.3 


0,3 


0.2 


0.1 


Power [W] 


300 


600 


300 


200 


RA* [Mm] 


2 


30 


0.1 


0.5 



[0182] (mmm 3 > juj&eg 1 ©sss 

fcft&T. «VJKD^U3>*7ftinKM(7<!>d3|rS 



50 



[0 18 3] *0T?H:. 3t*t8«)EuiDOSB, *■ 



—19.14— 



(17) 



8-15882 



31 



32 



tX?tl5 OmeV, 8X 1 O 14 cm"' ilr>3i|g***#S 
[0 18 4] -ffct)^ ^ffiScDv-'J3>IS^R^^ 

s 1 J?*ifi] fc^^-^^^SI t b fcgffiJI £18: 
fc^fCfe^Tfe, Euli5 Orae VSJU6 OmeVJK 
T» DOSIilxlO H cm- 1 HilX10 ,i cra- 1 * 



* 5 C ttft>fr-o ft. 

[0185] &2it<ntcyt£®&ttz$imMi tmm\z 

>*fc8SN P 6 1 5 0 hffllCBSdSbfe*?^ 

KSHc-t>yhbT. s«, «?. 

[0 18 6] 
[JS3] 









mmm 










SIH, [SCCM] 


150 


200 


200—10—10 


S1P 4 [SCCM] 


2 


1 


5 


H* [SCCM] 


500 


1000 






1500 


2 


10 


NOCSCCH] 


10 


1 


3 


Cft [SCCM] 


5 


1 


5O->600-700 




270 


260 


250 


f*3ffi[Torr] 


0.1 


0.3 


0.5 


Power [W] 


200 


600 


100 


BU? [/tin] 


2 


30 


0.5 



[0187] mmm 4) $.®#tm&x 

[0 18 8] ftHMtEOEuiDOSti. 

n&. ^Sbfcm^¥«ffl3ts$a5«ssisswi 

[0 18 9] ffcfr*>, IR®iRSSK:^fe«^(C43^T 40 



t>> Euli5 0meV6U:6 0meV6lT, DOSttl 
X 1 0>< cm-'Pi±lx 1 0 16 cm- 3 *«tt©ISEfrrS 

[0 19 0] ^SSnfc^^gBWS^JIMltlBl^C 
>ttSSNP 6 1 5 0 £t-X hffitC&jgLfcS^ 
ggSH-fcs/M/T. 8ft. fc^, *U- 

n>^£i^n-txt1-?.li«i^*bfct::5. 

[0 19 1] 
[*4] 



— 15!1K— 



(18) 



-15 8 8 2 



33 



34 











mm 












SiHt [SCOQ 


150 


150 


150 


150-15—10 




W 








HitSCCM] 


500 


500 


800 




|> IT. rnnml 


OULAJ 




i 
i 




(SiH,^l/T) 












ID— XU 






c 
0 


CH, [SCCM] 








0-500-600 


3xnmm rc] 


250 


250 


280 


250 


ftJBE[Torr] 


0.3 


0.3 


0.5 


0.5 


Power CW] 


100 


200 


600 


100 




1 


2 


25 


0.5 



[oi9 2] mmm5) mmm<DRF- 

PCVDj£fCfU.T> 0 3IC*-TVHF-PCVDS(C 

Eik», xmnm. 3mmfrtt*%sLmttt*im\s 

fc. 4 6K3t«fl»OS lH4iH»iO«^ifc, ffll* 
©#«*«**«« bfc. ffiO^tt^Jfi^ltig^tb 

ft. 

(01933 ft&vfiLyts&m&mTw-xmm 

/>ttS?v NP 6 1 5 0 7 hffllCBfciS) \Z-tyhL 
T. *MBtt©UEtt#tt (Bfttttt) . 75>9U%* 

\zr\-v 1 — >«»©«& a 5> «f*y*> ***u- 
£. 7>£l<t:2££&£*iJJgU&. 

[0194] 3fc*m®of^K^T, nn^o-y- 

7 0 5 9) ftS-lttlS i ^X/\-±lCBWP»lMmO 
a - S 1 l8£if«Lfc. ^7XSS±©Jt«K(C«A 1 

<D&mmm&m%VT. cpMicj;D»»wft«g©»fi 

X*;V¥- (Eu) t^S^tt^S (DOS) £8tt£ 
U S J ?XA-±©i#?ftJ8tteFT I RlCfcDft*** 

tastfts i -Kz&tets i -H^oKKt:-^ 

[0 19 5] ■€■©«*. *5©*fttM&Sl/fc#**Ji 
C*V>T. **&*ftl*2 5K?X. S i -Hi/S 1 
-HttO. 3 5-C&9, Eu. DOSti-en-?n5 9m 



eV. 4. 3X1 0 15 cm- 3 T&ofc. 
[0 19 6] *&. S i H4 (RFP 
ower) ©Jt£@£LTS 1 H 4 tH 2 t©Jg-&it (H 

DOS©fiT«i%-tta^T*ofc. — S iH ( t 
H 2 £©il£ifc£@£LTS 1H« (P 
50 owe r) ©JtSitM0«*ttfc*£Eii, DOSftCttftl 

o&. a SIC, £8&iSa£±tffc®-&. Eu. DOS 

.is^T«»5fe©©i£T-r-5«^me.n. si- 

H 2 /S 1 -H«M'>f5ffi|tiI^^nfc. 
[0 19 7] C©i:€?©Eu. DOSti&ftftft, p*^ 

u-, mmfatitommt$mmitmm?&*). eu 

B5 0meVK±6 0meVKT, DOSG1X10" 
c nr » 6U 1 X 1 0 1 • c nr » *$©IGH.CT £ £ ttffi. 
0&*F91M*tt ^ fc «> icff * b » £ t o 

40 fc. 

[0 19 8] 07IC*-TS 1 -H 2 /S i -H 

tmmtOM&frb* Sl-Hi/Sl-HttO. 1& 
±0. 5&T0>mmz'tZZ.ttflif*V\,>-V&ZZ\£tf 

[0 19 9] it«.hn;^5»^«*]Km £R*IC 
*"W>ttS3NP6 1 5 0SxXhffllC5S:igUfc«^ 
»Jt«K-feyM/T. #«. a*. 69. *U- 

50 [0 2 0 0] 



— 19.1fi— 



(19) 



4$0B¥8- 1 5 8 8 2 



35 



36 



»5] 









mm 










S1H« [SCQQ 


150 


200 


200-10-10 


SiF« [SCOfl 


5 


3 


10 


h*[scoi] 


500 


800 






1500 


3 




N0[SCCM] 


10 






C& [SCCM] 


5 




O-500-*500 




300 


300 


300 


ftJEDnTorr] 


30 


10 


20 


Power [W] 


200 


600 


100 


&J9 [jttm] 


2 


30 


0.5 



[0201] mmm6) *mr\$. s®ji£$/&-f * 

[0 2 0 2] *09Tte. MiSOEu, DOSRtfS 
i -Hj/S i -Htt, -en-€n5 3me V, 5X10 
l< cm-'» 0. 2 9TfctJ&. Sfc. ftKL&@Tp¥8 

[0 2 0 3] Tfcfcli, *lfilfe**-r*IH?ibT. 
6fc*V>T«. Eu»5 0meVKJ:6 0meVOT> 



50 



DOSttl x 1 C'cm-'HIIX 1 0 14 cm-'^t 
U JEfcS i -H 2 /S I -Hl*0. 1JUU0. 5ETF 

[0 2 0 4] ffiK3ftfc%S«tf#e*)MI 1 £NttlC 
=HV >tKNP6 1 5 0 <£t-X hfflfcttifiUfc*?* 

jaitt?M/T, *«. we. *y- 

[0 2 0 5] 
«6] 



— 19.17 — 



(20) 



»BB¥8- 1 5 8 8 2 



37 



38 





m Wlx>\ fiBJt/w 














S1H« [SCCM] 


300 


100 


20 










B*H,[ppn]<SlH4 ICtfLT) 


3000 


5 






c 

0 


t 
1 




NHstSCO!] 






400 




290 


310 


250 


ftJEDnTorr] 


20 


15 


10 


Power [W] 


300 


800 


100 


RJS Urn] 


3 


25 


0.3 



[0 2 0 6] GOfi«7) «ff&AHjkJBHt 

£ftlr>S2 0j|«*&-Cllttl/fe. *7fc. 

CO 2 0 7] #09T«. 3fea|@10DEu. DOSRtfS 
i -H 2 /S i -H«. -?-n-en5 6me V. 1. 3X 
lC'cm", 0. 3 8t?»-3fc. *&, fMUL-fcfHP 

mm 1 fcw«fcA#&«*9jw«few*6nfc. 
[0208] -r&fcts. mm&xm±m\tmmu m 30 



«<S«a:T«|j*Ufc»^»C*Virt>. Eu«5 0meV 
£U6 0meV£TF< DOSIilXl 0 u cm- ! £J[ll 
X 1 0 16 cm-'tU MiCS i -H2/S i -HBO. 

[0 2 0 9] ^»Snfe*S$IS«S*JS«l &MRIC 
y >ttSN P6 15 0SfXhffl fc»jg Lfc«-f-9 
ISlfctyM/T. ««. W0L aft. C?. *U- 

[02 10] 
[S7] 



(21) 



8-15882 



39 



40 













®2<&fi« 




UTMBtXSmk 
S)H< [SCO*] 
SiF< [SCCM] 
H a [SCCM] 

H0[SCCM] 
C&BCCM] 


150 
5 

500 
10-2 
1 

100-0 


150 
. 5 
500 
2 


100-10-8 
1 

0— 500-550 




280 


250 


250 


ftJEEDnTorr] 


20 


20 


20 


PoirertW] 


600 


400 


100 


BUS [/xm] 


25 


3 


0.5 



[0 2 11] mmWS) *«TTtt. 3fc3f«@i:«ffi® 

^ (tss^ms) zmtztmrnz, ytmmmz. mm 

CO 2 1 2] 3fcft*ft©Eu, DOS&tfS 

i -H»/S i -Htt, -en-etl5 9me V, 3X10 
"cm-', 0. 4 5-C*-pfc. $&, ffSlUfce?-^ 
fflftggfiWSlWJ 1 fcm»©IW6Lfci:i:3ftft 

wi twimz&&ii&^m&imp>nit. 

[0 2 13] fftt)*, #ft«fti*lHlifc0WC, ft 



50 



£Vvr%K Eutt5 Ome V«±6 OmeVfitT. DO 
SBlxlO It cm- ! H±lxl0 11 cm- ) iU Sic 
Sl-Hi/Sl-HliO. 1«±0. 5KT©«Hfc 

[0214] ff»an&3fcs*aw«safc«i tR*fc 

*-W>*t5!!NP 6 1 5 OSrXhffllCBfeiiLfcm^ 
XSftfc-fcy hLT, flf*. ft*. Sift. C9. *'J- 

TAff &H«*ft* C t 
[0 2 15] 
[&8] 



—19.1 9— 



(22) 



-15882 



41 



42 







m 






$mm 


























S1H« [SCOfl 


200 


300 


100 


30 


10 


Bi[scai] 


500 


1000 


600 








1500 


5—1 


1 




5 


Co, rsccMi 


0 5 






V. 1 


V. 1 


CH4 [SCCM] 


20 


1(KM) 


0.1 


200 


500 


3mmm rc] 


250 


250 


250 


250 


250 


F*3JEDnTorr] 


10 


15 


15 


5 


5 


Power [ff] 


100 


600 


500 


200 


300 


Kff [iim] 


3 


30 


2 


0.1 


0.5 



co 2 16] mmm9) a2fc^f rf-pcvd& a? 

fc«fc3«T i ¥JWi#g$««©SI£gfi&fl3K sgi 
0 8mm0^ffiinxSJSbfc7;i'S^^A>'U>y-± 
fc, 8 1 fcwf *fr*Cft»ttAHJkJi. *® 

»*#SJiW*lR]TS2t^1-J:5Caia!WK^bS-& 
&. ft*«H#S*#©tt««#ttS 1H,M 
© 3 ~8 «*TCD**T?JiW*iaifca«ttlC«fl:S*T 
»«£©3£ggfi8tt£fP«Lfc. *-©B$©ft2?M&l©E 

co 2 1 7] fp«i/fc3ea#»«»4. m^gsim (* 
■v/>asNP6 1 5 o&x7.hfflice«g) tc-fes/hb 

T. #€&©*&«&#& (fiSftft) , s^^^u- 
6*34 6r*T«*T»«i*«tU £©£#©fi£ 



ltafcDO»«IBO«fl:t«jeUT. 2V/deg£( 

3 (*fflW) tSlfcU 1 :#*fc£ff. 2 

3 4 :*ffl±raSfeU 5 : j|«±**JB* 

co 2 1 8] piftmo-ti-^vfcjvy-izmsL 

&#7Xg|£ (3-=>y*fc« 7 0 5 9) ftStflCS 

Sfi±©*fUticaA 1 ©*l!€ffi*jiSLT. C PM 
fc±Dffi*HS*©ttttx:M*F- (Eu) £Jift*P& 
&g (DOS) SfflfcUfc. isfc, Sl^xA-UFT 

i R-rsmTiimmzmfevit. 

CO 2 1 9] 
»9] 



—19.20— 



»BH¥8-1 5 8 8 2 

44 











srajscoa 
& [scat] 

B,H,[ppn] Sl&CftUT 

Nocsccy] 

CHJSCCM] 


100 
300 
2000 
50 


31 otflsK 


10 
500 




300 


JBJMrfiTC 


300 


ftH[Torr] 


0.5 


0.5 


0.2 


Power [W] 


500 




300 


Wf turn} 


3 


30 


0.5 



[0 2 2 0] * * Kl 0] 











K9AD 
















SIH, [SCCM] 


100 










H,tSCCM] 


800 


4— 


*— 




4— 


BjHj [ppm] 


2 






*— 


«— 
















300-200 


350-200 


350-250 


350-300 


370-250 


W£[Torr] 


0.5 










♦Power [W] 


500-300 


800—500 


800-300 


600-400 


600-500 


t(tm] 


30 











*»S i H 4 «tfi©3~8ffif (Z.Z.r\Z3 0 0~8 0 OW) 
Powe rflWgftfcoViTtt, ft&Wfc 
[0 2 2 1] ^JS0fJ 9 ©^«Hfts»fcfr*tJB9#fiK *&09 9 t H*& Ufc. 
«ftUTV>ft©IC<W.T, ^*Sgf^SS*fr*@^bT [0 2 2 2] 

«7*XJfl3H**tttfl!«l/fc. *1 It, iOit Kill 



—19.9.1 — 



45 



&08¥8-l 5 8 8 2 

46 











siHt [saw 

Hi CSCCH] 

nocscoi] 

CH« [SCCffl 


100 
300 
2000 
50 


Si OCD 


10 
500 




300 


(200, 220. 250 
270, 300, 
330,350, 370) 


300 


fffitTorr] 


0.5 


0.5 


0.2 


Power [W] 


500 


300,400,500 
600,700,800 


300 


Kff [Aim] 


3 


30 


0.5 



[0223] &temT<imhitftgk&mt<>>mmsk (hs~i 5) (hi 6~ 

£(T©H8~1 5lC^f. B8K3fe*«jf*fc*tt 2 1) ±0. ±0A«FJ5t«?9JWWt*tfl6nact«t 

its, DOSaJMrerttiMrej*-!-. 0iO(c**«® *fc#*u>i:i**:h*»-3fc. *&, v>m©-9->^ 

eii i (c3t*«s«f>o^Dos»^-r<&*« [0227] #i^n&feS6aif**it«i i &n*ic 

flg©fi&ft#tt (i&gg&tt) fiRt. 0 1 2 CJtiMM 30 >&S?NP 6 15 0 fcxT. hffllCiJfcjtLfcm?^ 

*OWEufcilt*13fc«tiJ-t«f, Hi 3K36 JWIttyMT. #«. B3t, £9. *>J- 

5 K«W«i*0¥«IDOSfc*rt-*«**a%t. [0 2 2 8] (gJtM 1 0) *0mi. «JKffl9<D£J9 

[0 2 2 4] EutDOS$I)?J|fi||;tt5t&*o i Power ©pJ&IBH£ft;5Lfc. «12fc. £©£ 

£TF©H 1 6 ~ 2 1 Km *©«?9*»*3ie«ttfl!>#«*fr*5«U&. &©£ 

f. ftiS^g^tcssttSEutDoste, -y->^;p©<g ttg«0!9£H«iL.&. 

«»MW*i9TI*TOtl/&. [0 2 2 9] 3ft*«l©EuiDOS«. * 

[0 2 2 5] HI 6fc##«B*©3F^Eu»;:*fr*fc n-en/g£8#ffi!l («U0) ICT, 49meV, 2. 2X 
«H©Satfe??tt (BKtttt) S^f. H17Cjti*« 40 10 J <cm». S^KSBICT. 55meV, 9. 8X1 

JitO¥^DOSfc«r*flMWI©fi«tt#tt (&«* 0"cm-', JMMMBICT6 3me V, 1. 3X10" 

14) £tkT. HI 8IC>t*fll®4 I ©WEutC»r5B cm-'Tftt), SUf ¥^-C-?-ft-?n 5 6 m e V, 4. 7 

***y-**r. hi gir^msfw^^Dosc x 1 0 15 cm-nofe. ^«ufc«^-gffl# 

ajTMBfc^y-tSST. H2 0IC^«S*©¥^ S«flm&«ttM9&n«C!>mi&U^2:::«»KM9 

e u izM-rz&m&m-r. h 2 1 fc%*fM4>®v«D t®mzmit% : ?^#*m.ii<&e>titt. 

OSK»T*««*wr. [0 2 3 0] EftiD. *BMrCEuiDOS*»±B© 

[0 2 2 6] «A±©^m*>6. K«fWPEu«»5 0m *B*Wnm&*»*«*-9Tt>, R«WrCEu*t5 0 

eV6U6 0meV«T. DOStfl X 1 0" cm-'fl meV«±6 OmeVKT, DOS#lX10»cnr' 

±1X1 0 16 cm- J *«©Kfflt&s^lcbT> BUI x 1 0" cm- 3 *St©«BfcT*£iT«fc9&# 



— 19.25— 



(25) 



#08¥8-l 5 8 8 2 



47 



48 



[0231] fl«anfc3W***t«*i*« i tnmz 

>ttSNP6 1 5 0 Sr-rX KffltC&jgUfctl^ 

MKtyH/T. mm. 8M. Us*. *U- 



[0 2 3 2] 
[SI 2] 









mm 










SlEt [SCOG 


100 


100 


10 


Bd [SCCM] 


300 


800 




B,Efc[ppm] SIHifcjtfLT 


2000 


2 




H0[SCCM] 


50 






CflJSCOJ] 






500 


z&mst ra 


300 


350-250 


300 


WBEETorr] 


0.5 


0.5 


0.2 


Po*er[W] 


500 


700-400 


300 


KIP Urn] 


3 


30 


0.5 



[0233] &mm 1 1) *«t?». KWM&an 

Mil (TSBSHlg) tBB-fc. SI 3fc, 

[0 2 3 4] #0STtt, ftaS^JSOEutDOSti. ® 
*¥^T-€-n-?n5 5me V. 2. 2X 1 0 IS cm-'T? 

[0 2 3 5] <Pim (TSSSMH) ftRW-fc 



50 



«£fc45Vvt*>. *WMW«llWSrCEu*«6 0me 
V«±6 OmeVKT. DOSj&U X 1 0 14 cm-'KJ: 

ixio» cm- % im<Dim\z?z>zt-z!mts.%. : f-'%- 

[0 2 3 6] f£$J$nfcftg$W£§IJ609 1 
*-W>!t$NP6 1 5 0&T-Xhffi(C3fejgbfcS : F¥ 
MWKtyM/T. *MI. »3fc C*. *U- 

[0 2 3 7] 
[SI 3] 



(26) 



8-15882 



50 











mm 












S1H, [SCOG 


150 


200 


100 


10 


HiCSCOl] 


500 


800 






PHs tppa] 


1000 


















BtBflfjppm] 




0.5 


500 




(SifiU KftLT) 










ca, [scofl 


20 




300 


500 


PC] 


250 


350-250 


250 


250 


ftEtTorr] 


0.3 


0.3 


0.2 


0.1 


Power [W] 


300 


1000—700 


300 


200 


Rff [urn] 


2 


30 


0.1 


0.5 



[0 2 3 8] mmm i 2 ) *wt?h. gysw 9 ©^ ® 

[0 2 3 9] )KiiIOEuiDOStl 
"WST-en^tt 5 2me V, 5. 7X10 u cnr'T 

(0 2 4 0] TfcfcS. «®«C0fe«ttS«fflI1-5IS^ 



50 



£(C*5V»Tfc, 3t»€®^JS4»¥^TEu^5 OmeV 
H±6 0meVHT. DOSj&U X 1 0 M cnr'JBUil 
X 1 0" cm" 3 *iK©«Sffllc-r-5^tT^ff^m^K 

ens z tifitofo-oit. 

[0 2 4 1] ^KSnfc3tS$»«S3Ufi09 1 tmm\z 
*ir/>ttSlNP 6 1 5 0m bfflK&jtLfcS^p: 
*»Bfc-feyM,T. *tt< «», C9. *U- 

[0 242] 
(Si 4] 



(27) 



«r»¥8-l 5 8 8 2 



51 



52 



















S1H, [SC01] 


150 


100 


200—10—10 


S1P« tscoa 


2 


i 


5 


E,[SCCM] 


500 


800 




B I H,[ppn](SlH,fc*fl/r) 


1500 


2 


10 


NOCSCCU] 


10 


1 


3 


CB.[SCCM] 


5 


1 


50-600-700 




270 


350-280 


250 


l*3ffi[Torr] 


0.1 


0.3 


0.5 


Power [W] 


200 


800-400 


100 | 


BU¥ [/Jin] 


2 


30 


0.5 



[0 2 4 3] 1 3) 20 

XHJtWtoBlc. *»(W»50R«3iefc«t*T*«« 

U3>y;i/Vr:C7A© I RWRIi*KW'&. f§ 1 5 1£, 
C © t &e*?VJKJfl »tt ©««*#€S L'fe. 
fiS©£tt*i£0lJ 9 Lfc. 
(0 2 4 4] *05T«. tt2*mH©Eu£DOS«. * 
*¥i9Wn?n5 7me V, 4. 8 X 1 0 15 crrr'T? 

Timmtminit. 30 
[0 2 4 5] rut)*,. 3ttmtQMtz\m±mto>M 



fc, ^i«i^IWrEuit5 0meVK±6 0m 
eVJWT. DOSAU x 1 0' 4 cm-'Hil x 1 0 16 c 

[0 2 4 6] ftmisnr£ft£®&mmmm 1 tw««c 

*1V>ti:$?NP6 1 5 O&'rXhfflfc&jgU&S^ 
KgfitC-fcyr-bT, #«. II*. <E^> *U- 

[0 24 7] 

mi 5) 



— 122K- 



(28) #GB¥8-1 5 8 8 2 

53 54 









mm 


ma 












S1H, [SCOfl 


150 


150 


100 


150-15-10 


GeH* [SCdfl 


50 








EiCSCCtf] 


500 


500 


800 




B 2 H* [ppo] 


3000 


2000 


2 














NO[SCCM] 


15-*10 


10 




5 


CH* [SCCM] 








0-500-600 


3tmm& rc] 


250 


250 


350-250 


250 


f*gjBE[Torr] 


0.3 


0.3 


0.5 


0.5 


Power [W] 


100 


200 


600—300 


100 


KJ? [Mm] 


1 


2 


25 


0.5 



[0 24 8] mmm 1 4 ) ^eraa. mt&m 9©rf tz. 

-PCVDSCftAT. H3fc*TVHF-PCVDj* [0 2 5 0] ^SU^%S«8maftMlM9&|q«(tC« 

fcJ:*«*WJB3fc»MBt©aSS«*fliK SSI (*W>SNP 6 1 5 om FfflicBfe 

0 8mmffi&Hlni*}£Lfc7;USn.}A->U>y-± £) ttyhU. #mtg©i&«fe#ft (fi«ft&) . 

7fc«rJ:5KMIttlc«fl: [o 2 5 l] c©if©, ft««*tSSfiS<DM«, 

Sttfc. ifcfcs ft**fffP8&ft®jtfc««ft«S IH< Eu, DOStfi*»tt, jftfttt«JKfl 

©3ta#«#*ff«bfc. -t©»OJ6»«»©EutD 30 *TeEu*t5 0meV£U:6 0meV«T. DOS*U 

o s \mm&mo3m#mftm&fttt\>mft$i&ttt x 1 o^cm-mixi o ie cm-»*Mefc««icji 

[0 2 4 9] $ 6K. * 1 7 tH#©-ft^«*#TJ, [0 2 5 2] £S3ft&%3«a#«£*fll 1 i^fc 

ittg 1 0 8 mmPmmoV>7)\,*)Uf-\z&mL1t1] >*LSNP 6 1 5 0 SrX hffllC&j£L&«^ 

Cl-->^|t 7 0 5 9) ftSVICS i £x JWMfcHry M,T, *«. ft*. 8ft. ««. *>J- 

»ftHMMH©tfttX*;P*- (E u) i^ftJpffi^g [0 2 5 3] 

(DOS) SajJgUfc. £&. S i ?xA-ttFT I R 40 [Si 6] 



— 129.fi— 



(29) 



8-15882 



[0 2 5 4] 



55 



56 









mm 


sra, [scad 

SIP* [SCCM] 

fi»[SCCM] 

B 2 H«[ppni](SlH4 

NOtscai] 

CH4 [SCCM] 


150 

5 

500 
1500 
10 

5 


maw 


200-10-10 
10 

0—500—500 




300 


JBJS;6r|Sj 


300 


ftffi[mTorr] 


30 


20 


20 


Power [W] 


200 


fcSEfb 


100 


Kff [wm] 


2 


30 


0.5 



*S lH4&£S©3~8f& (rdTttl 5 0-4 0 OW) 
* * C^l 7] 















#m mm. 












SiK, [SCCM] 


50 










H,[SCC11] 


400 






4~ 




BjH, [ppm] 


1.5 








4— 


SiH, KfcfLT 












^mffi DC] 


300-200 


350-200 


350-250 


350—300 


370-250 


WfiEDnTorr] 


20 


4— 


4— 


■4— 




Power [«] 


250-150 


400-250 


400-150 


300-200 


300-250 


Bt# Cum] 


30 




*— 







P owe r ©&fclc:3V>Tft&M&'b©£jST}% 



[02553 mmmi 5) wen eitttimt 

[0 2 5 6] *flJTtt. ^*€SCDEutDOSttv * 

n*n«wawMi omd kt. 51 me v. 3. sx 



50 



10 ,4 cm-». JB«t»|BJ*fcT. 5 5meV, 1. 3X1 
O 18 cm- 3 . S*fflffl!ltCT5 9me V. 3. 7X10" 
cm- ! Tf*D. HS*jp^T?-en-6n5 5meV, 1. 8 

x i o> 6 cra-»-e*?fc. rmLftn^nmyt 
[0257] *-&*>■&. ewttfcMfl+swpfcbT. 



— 129.7— 



(30) 



8-15882 



57 

feV>Tt>, XmVmimWVa-CEuifiB OmeVEU 
6 0meVHT. DOS#l X 1 0 14 cnr'ELkl X 1 

o 1 6 c m- 5 *ss©<efflfc-r-5 z t-zm- 
[0258] #tifstiit3tst&w#*fmm tnmz* mi 8] 



58 



JMSWc-fcyhUT. 83t. £9. f'J- 
[0 2 5 9] 



















S1H« [SCCM] 


300 


50 


20 


e,[sccm] 


500 


350 




WfcfaaG(SlHiK#bT) 


3000 


0.5 




NOCSCCM] 


5 


1 




NEs [SCO!] 






400 


ra 


290 


35O-+280 


250 


f*g£E[mTorr] 


20 


20 


10 


Power [W] 


300 


400-200 


100 


fflf Urn] 


3 


25 


0.3 



[0 2 6 0] &mm 1 6) *«tmu mw&AHitJi 
»**«T*#-r*» 1 ejimt&itJttticjuuKrt 

[0 2 6 1] 3t*«S©EutDOStt. R 

«f»^T-en-€n5 9meV. 2. 3xl0 15 cm-'T 

[0262] ti&t>%. nm&xm±m\mmv. yem 



^TEu*<5 0meV£U:6 OmeVETR DOSrtU 
X 1 0 14 cm-'Fillx 1 0 16 cm s *^<D«5HIC-r-5 

» [0263] ff;s&n&is*«#&%ttft 1 1 mmz 

*^/>ttSNP6 1 5 0£7 L *hffltC3«§l<fcfl : ?9 
RgfilC-fes/hbT. flht. B^. Sft. i"J- 

[0 264] 
»1 9] 



— 122R— 



59 



58 82 

60 









-ft, TXT 










SiHt [SCCM] 


100 


100 


100-10-8 


sif« [scat] 


5 


5 


1 


Bt [SCCM] 


500 


500 




B2H 6 [PPB](S1H,K«L-T) 


10-1.5 


1.5 




NOCSCOi] 


1 






CH. [SCCM] 


100-0 




0-500-550 




350-260 


350 


250 




20 


20 


20 


Power [W] 


800-300 


1400 


100 




25 


3 


0.5 



[0 2 6 5] (SSS60U7) *WTtt, # M) SKtt*iHI*fc, ftSMIEfc. 8lffi#f8fcbT> 

n« (TSBiSffiE) zmiztmrnz. ytmmmmm *wt*>. 3iw«iw«iitwcEu«»5 0meveu 

^MlfcbT, m«HaMi««*4JiO2Jift*»4*»0 6 0meVKT. DOSAUxiC'cm-'Eiilxi 

fe«&#£*tfc. «i<D&ti*ttfli ztmmtvu. &mnzz.t&Kfriii. 

[0 2 6 6] *09T«, MtfCDEutDOSH R [0 2 6 8] f£«S*;fcifcgS?«B*!teg;«08 1 

Wt?tn^n5 5meV, 2X10"cm-'t:^ =HV >a«NP 6 1 5 0 £xX r-fflfcefeiSLfc*?^ 

ft. Sfc, ^«Ufc«Tp9*ffl*5*«ttft*««9t KiSlKtyH/T, ft*. 8ft. C¥> *U- 

[0 2 6 7] -rtit>*>* xmwat&wmtomz. & [o 2 6 9] 

#K?©^#«ft*lB«l«kD«6U&«t«IB* (T6&«® [*2 0] 



—m<}— 



(32) 



»HW8-1 58 8 2 



61 



62 







m 






SB 




m±s 








B 














sir. rsrrwi 


900 




100 




^ft 


H*[SCCM] 


500 


800 


600 






ft. IT. rnnml f^iTL Ir'fcH vTl 








300 


c 

0 


Pft [ppaKSiH, KftUT) 


500 














0 ^ 


ft 1 


0 1 


ft 1 


CQ4 [SCCM] 


20 


100->0 


0.1 


200 


500 




250 


330-^250 


350 


320 


250 


f*g£E[mTorr] 


10 


15 


15 


5 


5 


Power [W] 


100 


800-500 


800 


200 


300 


[um] 


3 


30 


2 


0.1 


0.5 



[0 2 7 0] (^Jg«l 8) l22lr^-rRF-PCVD 

4 S&&© 3-8 ft* TO**T»ff*fS|(CSaWfc^b 
§©EuiD. O. Sttft*ttJB©^fc«ft«*fr£ 

C0 2 7 1] «s«l,;fc3fc»MMm. «?«X8A (* 
t/>«NP 6 1 5 0£x7. hffllC&iS) 



«ltJ3&DffllWIB©*fc&MeUT. 2V/deg 
[0 2 7 2] Sfc, »»*^OH«*nK"3t»THt, ■ 
flfcU 1 2 : JUff. 3 : £ffl«J. 4 : 



30 



tt, 1 t2©M©»&tt5^ 1. 5©^(Cl3Lfc. 
[0 2 7 3] — N®M<DD-> ■?)l,*s)\,?-\Zim L 
Tz.X77,&tiL 7 0 5 9) fcStflCS i 

9iA-±(:ftlg©a-S iRtWMUfc. 
«±©if fcHICttA 1 OgS!mffi£jSS«LT. C PMI: 
£0Jg&IJH&g©#ttx*;l<¥- (Eu) £J*&9tt8 
A (DOS) ftawtbfc. S IfiA-liFTI 

[0 2 74] 
K2 1] 



63 



&B8¥8 - 1 5 8 8 2 

64 









mm 


S1H« [SCCM] 
Hi [SCCM] 

BtH.[ppm] SlH«IC2tl/T 

NOCSCOI] 

CHi [SCCM] 


100 
300 
2000 
50 




10 
500 




300 




300 




0.5 


0.5 


0.2 


Power [W] 


500 


mm\z.m. 


300 


[xtm] 


3 


30 


0.5 



[0 2 7 5] * * LS2 2] 















HTM. fflES 












SIH, [SCCM] 


100 








4— 


Hi [SCCM] 


800 










B»H, [ppa] 


2 








«— 


SiHifcttUT 














200-350 


220-350 


250-350 


270-350 


270-370 


rtEUorr] 


0.5 










*Pom[f] 


300-500 


500—800 


300-800 


400-600 


500-600 


&JS C/im] 


30 








4— 



*&S iH,ififiCD3~8fl& (HClTtt3 0 0-8 0 0W) 
Powe r <D^fl:>ct>ViTtt, f&W&fcO&wT. 

[0276] s&, &mm 1 8 vym'm'fem.&mm mnjta&aai 1 8 tPi^tLfc. 

JW«C*fl:L-n»fc©Kft*.T» tt2*SEf£K*#£ [0 2 7 7] 

H«UT«?**JB*a*»#*fl«bfc. &2 3tC, [S2 3] 



—mi — 



(34) 



8-15882 



65 



66 











S1H. [SCQO 
HttSCCM] 

N0[SCCM] 

CH- rsccMi 

V>U4 LwvvnJ 


100 
300 
2000 
50 




10 
Ron 


DC] 


300 


-* 

(200,220,250 
330,350,370) 


300 


WffiCTorr] 


0.5 


0.5 


0.2 


Power [W] 


500 


300,400, 500 
600,700,800 


300 


Ki? [/im] 


3 


30 


0.5 



[0 2 7 8] mmmi ^^m>tt%^w^om&m 

ETF©02 2~2 7K5K"t. H2 2(3&*ftJ|t|' 
Kfctt*, Eu©SJP;£fa##£;5Vr. H2 3K3HMI 
•ffcfctt*. DOSOJlWAKdiMStw'r. B32 4tt 
3tt««li+©¥^EuK«1-**«IBoa*tt#tt (M 
&#ft) H2 5K361»«Ji*O¥«SJD0St» 

-r *#«&©&£&#« (as^tt) ss^r. H2 6c 50 
r. 0 2 7 ic^»mM*©¥^D o s K*rr* 

[0 2 7 9] Eu, DOSSIfjWitWtSttfttt 
«U&*a«ara©lf«S*fc, «T©02 8~3 1 fc 
*f. 3fcW*JB*fcfctt*Eu4:DOS»;L -tf-^JU© 

[0 2 8 0] 0 2 8lC#i*®®*©¥^EulC*J-t-5# 
S|g©S£#cfipft (Sftttft) SSt. 02 9tC#*S 

ft) S»t. H3 0fc«J»«li«f<O*i%Eut5W*ai 
B3t«fCOIl#Sgn^^T. 03 1 ICJt^mS* © WD 

o s ictt-r « ^^e^const^n^-r. 

[0 2 8 1] «±0»*«>S, K«f»WCEuj&»5 Om 
e V£U:6 OmeVfiTF. DOSfltl X 1 0'< cm'K 

±ixio" cm-»*#i©«Hfcfc**K. ytm&m® 
EubDos*mm%fatzWKMizxfczititm* (a 

22-25) ©S3**, Wg-g- (02 8~3 

i) io. -s^»^« : P?s»ft*^e.n5c:t^ 

(tic. i&S&tt. •a^U'-fc.fctfB*©** 50 



**frtr*t> i o~3 onc?xoiBiT*tJ3k. 

[0 2 8 2] ff?K2^%3%fl»te&lM! 1 tH»K 

JUUtlCfey HUT. #«, BX. S!«. £?. *U- 
^>y*l^n-feXfr-5H«^!£bfctc5, ®* 

[0 2 8 3] QKltffl 9) #03T»i. JHMl 8©£ 

£#©**WflM3W«#©ffs»*ft*jftl/&. 
[0 2 8 4] tt©Att$£M 1 8 tm®£L1Z. 
[0 2 8 5] 3fc*«Jg©EuiDOStt, * 

tiznmnftftm mm) \zx, 6 4mev, 2. ox 

1 0 16 cm" 3 . S^TOICT. 5 3meV, 7. 8X1 
0 14 cm" 3 , ®SHfl(»CT4 8me V, 2. 2X10 14 
cm- J T8D, &<PW?-£-ft-eft5 5me V. 7. 0 
X 1 0" cm-»-C*ofc. *fc, ff«Ufc«**JW!3fc 

1 8 tmmz&sf&ttv&mifi&znit. 

[0 2 8 6] CftJ:D» JMiTEuiDOSW 

WEu*'5 0meV6(±6 0meVaT. DOS** 
1 x 1 0" cm-'Hllx l 0 16 cm- 3 ^©«SHlr-r 
*ci T fce?9«fcft*<# 5 ft 5 c £ #fc* o 
tz. 

[0287] fmtti&iita&mtGmikm tmmz 

>ttSWP 6 15 0 SfX hJ8lC&jfiUifc*F9 



—1232— 



(35) 



8-1 5882 



67 



68 



mmmz±yhLx. m s«. «E¥, *u- * [02 8 si 









mm 










S1H* [SCCM] 


100 


100 


10 


HiCSCCM] 


300 


800 




B 2 H«[ppin] SiH^C^tLT 


2000 


2 




KO[SCCM] 


50 






CH, [SCOO 






500 


DC] 


300 


250-350 


300 


ftJBECTorr] 


0.5 


0.5 


0.2 


Power [W] 


500 


400-700 


300 


BIS Um] 


3 


30 


0.5 



[0289] (*ss«2 o) *«th:, wtnmt&w 

?^ju?mg£&M©fes&#£^ufc. ma&temm 
[0 2 9 0] yemnis<DEutDos\z> m 

TOWn-?n5 3meV. 1. 2 X 1 0 16 c nr'-? 

[0291] ?-&*>■&, «f«s (Tg?gffi®) 



30 



VH±6 0meVKT, DOS««l X 1 0 14 cm-»«± 
1 X 1 0 16 cm-»*«©«SHK-r*JltTrA»&« : P^ 

[0 2 9 2] £S2nfc3»*«ttte%IKffi 1 tH«fc 

*-vy>*tSNP6 1 5 o*?*WBfc*«b&«** 

HSlfctvU/T. #«, 31ft. f'J- 

[0 2 9 3] 
[£2 5] 



(36) 



-15 8 8 2 



69 



70 









mm 


mm 












SiH, [SCCW 


150 


200 


100 


10 


HitSCCM] 


500 


800 






PHstppa] 


1000 








(SiH* fc*tt/r) 










BfBftCppm] 




0.5 


500 




(SIH4 IC#UT) 










ca [scaD 


20 




300 


500 




250 


250-350 


250 


250 


f*3ff[Torr] 


0.3 


0.3 


0.2 


0.1 


Power [f] 


300 


600-1000 


300 


200 


[/im] 


2 


30 


0.1 


0.5 



1 0 2 9 4 j mmw 2 1 > *m-v\t, %mm 1 8 
&ismz*&-it%ttw&£\siz : $mm*wciiit. «2 

[0 2 9 5] JE*i@OEutDOS!l 
^jpi^TiE-n-en 5 1 m e V, 6. 7X10 14 cm"'T 

[0 2 9 63 tfit>*>, «ai«i/U3>*J:«t 

G&&m®i5fa\z ^-ts.6i^mt vtc2m®zwitt 



30 



Tz^Z^Th. MiI;iWWt?Eu*!5 0m 
e VJK±6 Ome DOSflU X 1 0"< cm-'H 

±1X1 0 16 cm- 3 *SScD«SiBlCf SCtTfiff^ll^ 

[0 2 9 7] ftuzntcytg&Mttzmmm 1 tmmz 
»gii:tyH/T, B3t, mm, *y- 

[0 2 9 8] 
[S2 6] 



71 
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5 8 8 2 

72 



















SIHi [SCOCI 


150 


100 


200—10—10 


SiF 4 [SCOfl 


2 


1 


5 


H»[SCOI] 


500 


800 




B2H,[ppm](SiH4 fC#bT) 


1500 


2 


10 


N0[SCQI] 


10 


1 


3 


CftCSCCM] 


5 


1 


50-600-700 


rc] 


270 


280-350 


250 


ft£[Torr] 


0.1 


0.3 


0.5 


Power [W] 


200 


400-800 


100 




2 


30 


0.5 



(0 2 9 9) <**«2 2) *WTtt, 20 *&*©3fcft«*iUTH®ttl*RI*fc*fcfc*SV>T 

AfilfcJl i«DBJfc. SK^SORItifcfc.t* 1 ! 1 ***- t». JB*mJi!WR , f'¥£T!Euj8«5 Ome VKJb8 0m 

©8£mitT5fc»©ft©JKII£UT7^;K777.^ eVKT. DOS# 1 x l 0 M cnr'EU: 1 x 1 0 16 c 

ttojanttdM 1 8 [0 3 0 2] f^»snfc^s$sst**mfi«!i i tmmz 

[0 3 0 0] *{SSTtt. JEiifCDEutDOSIl W >tfc«NP 6 1 5 0 m hffllCSjfiLfctt^ 

WCtn^n5 8meV, 4. 2X10 16 cm- s T ggfifc-try h LT, Slife, 

ttm^mmm [ o 3 0 3 ] 

[0 3 0 i] ?ttt>%, 3£tffitwm^®±mt<!><® 1&27) 

fc, 3£f?fff*»5©Sjf3tfc±* ; f»««©55&*6SJt'r 
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mm 












S1H, [SCOi] 


150 


150 


100 


150—15-0.0 


GeH* [SCCM] 


50 








Hi [SCO!] 


500 


500 


800 




B*H* [ddqI 


3000 


2000 


2 




(SiH,^UT) 










N0[ SCCM] 


15—10 


10 




c 


CEU [SCCM] 








0-500-600 


£##3* rc] 


250 


250 


250-350 


250 


f*3JBE[Torr] 


0.3 


0.3 


0.5 


0.5 


Power [W] 


100 


200 


300-600 


100 


Ki? [urn] 


1 


2 


25 


0.5 



C0 3 0 4] mmw2 3) mmm 1 8 ©r 

F-PCVDj£tCf^A.T. 0 3tC^TVHF-PCVD 

tt££««??xffi*ws#<z>&ii&B«jsv>. its 

±IC. * 2 8 IC*"r*#T?««ttXHJlJI, 3fe*«Jf . 

ftStfe. *fc, ^***fPffi*#0»*«AttS i H 
4 S&&© 3-8 «*TO«*T««WK*ft* -ttTIWI 

dos tt^nmott#&im4k&t*maimtk& 

[0 3 0 5] *2 9&H«©-*fls«*#T!. 

itgl 0 8mmPmm0D->7)l>tivi,?-\zWtmL1t1} 
7XM (3-~>^tt 7 0 5 9) ttZZtlZS i 9x 

a-jiicihmkd a - s imzmmvrz. x?x&m±. 

»ftflMMB©#tex*;i^- (Eu) i^ftipfi^K 
(DOS) £8fl)£L;fc. S i^i/HJFTIR 



[0 3 0 6] f£S LfcftggsmiifSSEfll 1 8 
«7^J*gfl (+t/>SNP6 1 5 OSxXhffltCSc 
it) fc-fcyM/T, m€il©m«ft#tt (S&fctt) . 
3»3B$©H*«n«f«U&. 

[0 3 0 7] c©t*©, »««rti£fc#ia«©0| 

ff. eu, dos. tfiaffttt, mtewtntommfm 

50 IWeEu*t5 0meV«±6 0meVfilT. DO 
S#1X1 0"cm-'RhlXl 0 t6 cm-*7km\ZtiiZ> 

[0 3 0 8] ^»sn&*s««?«*s?jfiwi &PWI: 
*-w>*t$wp6 1 5 osxxhffifcgysu&fg^ 

XllKtyM/T. **. «ft. £?. £>J- 

[0 3 0 9] 
40 [£2 8] 
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75 



76 



[0 3 10] 











SiHt [SCCM] 

sif« [scad 

H» [SCCM] 

B I H,[ppm](SIE 4 fc»LT) 

KOCSCCV] 

CB.CSCCM] 


150 
5 

500 
1500 
10 
5 




200-10-10 
10 

0—500-500 


zmmst re] 


300 


MM: 


300 


WIEDnTorr] 


30 


20 


20 


Power [W 


200 




100 


KJP [»m] 


2 


30 


0.5 



*S I H 4 «5fi03-8f» (CCTttl 5 0-4 0 OW) 
* * [82 9] 





K5AA 










#X«. ifct 












sm, [scaa 


50 










h>[scoi] 


400 




4— 


4— 


4— 


BtH« [ppin] 


1.5 
























200—350 


220-+350 


250-350 


270-*350 


270—370 


fgJEEIjiTorr] 


20 


*— 








Power 00 


150-250 


250-400 


150-400 


200->300 


200-400 


K» [<im] 


30 











co3i 1] mmm2 4) 

[0 3 12] *«Ttt, ^gm®©EutDOS«. * 
n*njiS»#« (fOJQ) ICT, 6 2 me V. 5. 8X 



Powe r©£fcfc^V>Tft*Wfct>0*jft'r. 

10 ,5 cm-». m$fflmzT, 57meV. 6. 3X1 
0'< cm-K m%MmzX4 7me V, 1. 7X10'* 
cm '-C&O. I>PffiWn?n5 2meV, 2. 2 
X 1 0 IS cm-'T*^&. tt$ZL1tm?^&mft 

i8tnmzmts.tt^x&m<&e>ivt. 

50 [0 3 13] tut)*. fcm&ZMWtZfcTtLT. 
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77 



78 



6 0meV«T. DOS #1X1 0"cm' ! Sl±. 1 X 1 

o 1 6 c m- » ftffimmw \z? s z trmun^M^ 
[0314] ftmstiitx&&mtzm&mi tmmz* m3o] 



JWUfc-fcyhUT. ff*. «%. £», i"J- 
r>^&l^D-kXt-rSH«^S:UfctJ:5. ffi* 

[0 3 15] 



















SiH* [SCCM] 


300 


50 


20 


atsccM] 


500 


350 




B 2 H 5 [M)D](SIH 4 \zmlt) 


3000 


0.5 




NOCSCOI] 


5 


1 




NBaKCOO 






400 


xmmm ra 


290 


230-350 


250 


ftJEDnTorr] 


20 


20 


10 


Power [W] 


300 


200-400 


100 


RISK C^m] 


3 


25 


0.3 



[0 3 16] (*S60tJ2 5) *MTI4» WSEAfiikJi 

amifcu timwittmrnumz^-ii 

t*&^2 0iS«tt«fi)tUc. $3 11:, £©£ 

\msm2 2t.mk£hit. 

[0 3 17] ft3MtB©Eui:DOS». g 

tf3Pi^-?-£ni?:ft.5 6me V, 1. 3X10 I5 cnr 3 T 

1 8 t|^«©i¥flSSL/&tr5SIJg«91 8 tn«tJMf 

(0 3 18) -ttit>%, S#aAfflJtSttB!|f»U, 



-T£|g 1 ©l^tH®WIC^SHS^^S^t,^2© 

*%TEu#5 Ome V£U:6 OmeVHT, DOS*U 
X 1 0 M cm-'£til x 1 0' 6 cm- J *^0«8Htc-r5 

50 [0319] ttm-znrc%g®mz&Mm 1 tn&tc 
>asNP 6 1 5 om hfflKaaLfc*^ 
«iifctyHyT. mm, mm. tm. ?v- 

T&Wm&Z%Z> Z. £ti*V£Jz. 
[0 3 2 0] 
M?3 1] 
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79 



80 









IKIES 










S1H* [SCO*] 


100 


100 


100-10-8 


SiF, tSCOG 


5 


5 


1 


& [SCOI] 


500 


500 




B t H,[ppin](SlH 1 ^UT) 


10-1.5 


1.5 




NOCSCQI] 


1 






CH, [SCCM] 


100-0 




0-500-550 


%R<m&. DC] 


260-350 


350 


250 


l*3JK[niTorr] 


20 


20 


20 


Power [W] 


300-800 


1400 


100 


Wf Cwm] 


25 


3 


0,5 



[0 3 2 i] mmn 6) yem^mtm 

tg^HlftLT, mffit&ii£ia<hm^5^JI©2®fc£ti^ 

D&ttfc. S3 21c. £0££©m?¥*fflft£&eB# 

[0 3 2 2] #»ttll©Eu£DOSte, & 

WWn?n5 7meV. 3 X 1 0 ,s cnr'T&tJ 
tz. ftgtfcm^Jlffiftg£SW£gJS0U 8 

[0 3 2 3] ffctoS, ^mit^MStORBft. M 
iglS7-O^fi£g®@J;0MSbfc^rag (T6BS® 



eiwm® ttmmmo 2 Eft *»4* o Rttfc«#t 

*trVCb. 3t*tS»¥^TEuit5 0meV£(I 
6 0meVKT. DOS**l X 1 0 1 ' cm-»HJ:l X 1 
0 1 8 c m- s *#t©«Sffl tf 5 21 £TJ^£€^*#& 

[0 3 2 4] ««$nfc)t£$ffl8t£3fc6&W 1 fcHStfc 

JWMK-feyhLT, <E¥. 3"J- 

[0 3 2 5] 
[S3 2] 
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81 



82 





•wax 


m 










HjJJi 


mm 




M 


IS 














PITT TP/VX/I 

S1H4 LSCCMJ 


AAA 

200 


100 


1 AA 
100 


OA 

oO 


OA 

oO 


HtCSCCH] 


500 


800 


600 






BjHj [ppnKStlu tC^UT} 




5— *1 


1 


OAA 

300 


5 


PB,[ppB](SiE,^UT) 


500 










COi LSCCMJ 


A C 

0. 5 


0. 5 


0. 1 


A i 

0.1 


A 1 

0. 1 


CH, [SCCM] 


20 


100-0 


0.1 


200 


500 




250 


250-330 


350 


320 


250 


ftELmTorr] 


10 


15 


15 


5 


5 


Power Of] 


100 


500-800 


800 


200 


300 


KJ9 [#ra] 


3 


30 


2 


0.1 


0.5 



[0 3 2 6] 

U A-7 h-X«#iBlcHJT*»^««*OJfl!lr»*ftfl 

to 3 2 73 *5swic«tn«, m^Uffl^ss 
a5M©ffifflfis«*T©fis«ftt*t?iiawfc&»sn. 50 

HP* * « U -©<5«t3te!S«©lR]±*^r4 C t 
[0 3 2 8] *&. #S88i»;:«fctttf, S i -Hj»-&t 

ttJTTSZitlcAD, #g£SB#©ErtT©**U7© 

jtfftt^— fcsn, -ton*, a— 

[0 3 2 9] UfctfoT. *3B9!®«??lM3%S«a 
«&KfifiOJ:t€S<*JgO«lj«tLfc!:tKJ:D, a-S 

n»fitt, 3t^w^e. #*mw#tt. 

[0330] *K*BW©3fcs*aBm, ytmmmz* 
©?*y?iMt$tt8tKi«4>tti,ftfca-s mmi&t 



[0331] sfc*«w©3ts*8s*r«. 3t*mas^ 
y 7rtflM&s»aK«4>tfu*;fc a-si sass 

[0 3 3 2] «±RWl,;fcJ:5fc, EutDOSCSS 
B«jgW*atl*^t^R6©&t&a?gUT^5. 

[0®©ffii£ftK9!] 

[B 1 ] «^*ffl3fc£$fim©#S&^188^©B 

[H2] «^jtffl^s«««*©3ts«ss«»a-rsfc 

0T&*. 

[0 3] m^WWJtfttflMJOJtMfJfftWjW**: 
#©gH©-0JT, VHF#©*HttfcJB^&^n-ft 

«sic * « «?^je*»*fim©s&reB©«3ttR 

IJIBI-CifeS. 

[04] m^*ffl?ts^ffi»iw*^^.7t*mH©7- 

n>*y*JU©WfcC*/Wr- (Eu) tfiSftttt© 

[05] «??xffi3es«flWit«(t«je«ttii©Aft 

ttS8®£ (DOS) i#**y-£0>H«*jRTHT* 



(43) 

83 

[0 63 «¥*Xffltf5»BWfc*tt*3BWW©WS 

ttjg&g (dos) km&Mnt<DW&*m-rm-c$> 
[08] *^*ffl3ea*awt:*it*3tt»*)Bo)i» 

%fa&.mt7-Ky!?7 i '1)HD®&x*}l>¥- (Eu) 
^|Rj&»t»fi«!8SBa (DOS) i©Hff63Ri-HT 

WN'y^x^Jl/CDftttx*;!^- (Eu) ias^tti: 
©Mfli£^-f0T*S. 

[011] « ; f^«ffl3tS««#lC*W-*3e»«JiOJa 

«#«§®£ (dos) taa^ttt©M«s*-r0-eab 
*. 

[01 2] «^aWffl3t5»«»K*W«*»«»©7 20 
-Ay^HA-OWtX^K- (Eu) i»3t^*U 

[013] *?S*B#a*«#fc*l***«t»©H 
ftKIBffft (DOS) fc»30 J EU-ffffi5>^4:©H 
&£jK-T0T&&. 

[014] «^¥*ffl3tS««»fc*W-**»«JB©7 

-Ay?f-f;w)i$ttiw- (eu) tmm&m? 

t©B8^Sr^-r0t?$.-5. 
[01 5] «^MXS«flRfK:«lt«3felttUI©N 
Wm&& (DOS) i«flfffffi9>*i©W«£wT 50 
0T&£. 

[016] %tt%R%&®®tt\z*»zwmmv>7 

-AyJr'fJKO^il^W 1 - (Eu) ifilgfttei 
©P&£jjVr0Tfc£. 

[017] «7MjB%9HtattK**«x*«ji©ji 
(dos) t**i«ttoHff*«rHT?* 

[018] *?JWW83t5WBP«»fc*lt**J»«JI©7 
-A*s/^T-fJP©#ttx^;^- (Eu) iWWEU 
-Wffi5>^t©l8«^-r0T*5. 40 

[019] «7vxfi>umwic«(t«5ewu©N 

fttt8l®g (DOS) fc«#**U-ffffi?>*fc©H 
[0 2 0] « : 3 t 9JH«3t3Wf«ttlC*«t**W«»©7 

-/ty^^-f*o*ttx***- (eu) tmmmsy 

[0 2 1] tt?9JUB3^*tttm*l*«%*«ll©ft 

&vm&m (dos) t««iHi55>i't©H«*w-r 

0T&*. 

[02 21 tT*XJBjfcMflmiC*ttS%**JI©l 50 



ftffl¥8-l 5 8 8 2 

u) t©l8«S*-r0T*5. 

[0233 %.¥%-xmyt%®m\z&vzftmmmom 
®i3fati.mtm&vi&®m (dos) £<z>Nffi&*-rH 

[02 43 «iP9*ffl3tS*«ttK*tf*3e**Ji©7 
-/Xy^r-'f^OWtX*^- (Eu) tSS^ttt 
©RI«*^-f0"C»*. 

[0 2 53 **Wll3«*arafc*tt*3fc*«»©» 

fc#t&«« (dos) tu&®&t<Dwmm?MT& 

[02 63 « : f9Kffl3tS*«*fK*W-4316W«)i©7 
-/Xy^y-fJKDWfer^JML- (Eu) £!fcS%tt0 
H^i!Snt©B8«?f*-r0T*€.. 

[0 2 73 «?TOB#ag*8IC*3tt***WB©JB 

&«sg$& (dos) i:^e*Bf©ia«sitnt©M#* 
*-T0"e$.5. 

[02 83 n^Mmyt&®mtizmzxmwao>7 

-/V^f-fJKOittl^M- (Eu) 

©l»fc£*l-0-cfc3. 

[0293 t&??xm%3&mK.*tt*immm<DR 

(DOS) iS*#tti:©gi#S^-r0T* 
[03 03 *f3!*ffi3ea*«#fc*i**3CT«»©7 

-yty^yf-JWMWti***- (eu) t®&ytme> 

[03 13 **3JM13!e»§rtWK*tt*3fc*««©» 
(DOS) &3«%P»<Z>Mftttn&©Nff& 
^T0T$.5. 
[?9F#©i»H^3 

ioo ftggsm. 
i o i 

102 ytg&m. 

103 
1 0 4 

1 o 5 m&xmitm, 

106 ttflm*JB. 

107 IWliiS, 
i i o ga^ffi, 

2 1 0 0, 3 1 0 0 

2 111. 3 111 Kf&£88, 
2 112. 3112 PffittXHtffc 

2113, 3113 mmnammt-i?-. 

2 114 flK*4#X#A«, 

2 115,3116 T7f>^#?i'7. 

2 116 K&tfXEf, 

2 117 K«iiJ-f^ 

2118 

2 119 X£|h 

2 2 00 IM*4#XflttSSie, 
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85 

2 2 11-2216 TX7D-a>hD-^~, 
2 2 2 1-2 2 2 6 JWHf**^ 
2231-2236 >"VW:A 
2241-2246 tfXSSAAVl^ 
2251-2256 jSTMWVV?* 



(44) 



-15882 



2 2 6 1-2 2 6 6 

3115 tm, 

3 12 0 3H««artEffl*-^-, 
3 121 

3 130 



[01] 



[02] 




I ^ '101 




[05] 



[04] 





45 50 55 60 65 
Eu [meV] 



70 



75 



(45) 



8-1 5882 



[H3] 



am 



3112. 




u 




ill 


111 1 1IIMMJI 1! II 







3§p 



omamniinip 



3120 



8116 



8120 



9100 
[07] 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 
Si+U/Si-H 

mi o) 




55 60 65 
Eu (eV3 




70 
£ 85 

55 
50 
46 



S K9AA H ffl K*5 AC EE K9A0 S3 K9AE 

[09] 




a F5AA S F5AB H K5AC B ® F5AE 
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